PCT 



m m * «s 





(51) BRg<KMff£«6 

C12N 15/12, 5/00, 1/21, 1/19, 1/15, 
C07K 14/705, 16/28, C12P 21/02 



Al 



(ii) HKfc&IWS^ 



(43) ii^ie 



WO00/14229 



2000^3^ 16 0(16.03.00) 



(21) mmmmm^ 

(22) Setting 0 

(30) ffi3fetix— ^ 

^H^F 10/249752 
11/70800 



PCT/JP99/04801 



1999^9^3 0(03.09.99) 



1 998^9 3 f3 (03.09.98) JP 
1 999^3 16 0(16.03.99) JP 



(71) mmx (mm^^^i-^xcom^m^^^x) 

(AS AH I 1CASEI KOGYO KABUSHIKI KAISHA)[JP/JP] 
T530-8205 3zfRJftXWiifiit&.1&B}8$\TE2$F6*jr Osaka, (JP) 

(72) ; *5±v 

(75) iSW^/ttHBA OfcHKo^Ttf)*) 

J^^tI*(TAKAHASHI, Tsuneo)[JP/JP] 

T 108-0071 JKj^SSSE 6 ^-£4-5-7-401 Tokyo, (JP) 

*SFf«#(ONO, Mitsuharu)[JP/JP] ' 

T416-0933 8?«!&l'±Tff^;*L703-21 Sizuoka, (JP) 

^% &(ISHIMARU, Hiroshi)[JP/JP] 

T 222-0032 WSJIimiSSiferfiJS^tlS:^:5FWT743 

^ y n —^^6-309 Kanagawa, (JP) 

iWfcS^KANNO, Kimiyoshi)[JP/JP] 

=f 416-0949 »W!RS':fcrfigiTG4-ll Sizuoka, (JP) 



^^^^(TAKAHASHI, Chiaki)[JP/JP] 
T416-0944 »RURS±rtj«!#l5-4-l 
fefb&& $ 9 ^A402 Sizuoka, (JP) 
(74) ftIA 

^RIjE^YOSHIOKA, Masashi) 

T 107-0052 m7R#^iZ#SlTS3#5-^ 

^*Tfc*^^>fcr/U3P» Tokyo, (JP) 

(81) tg^U AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, Fl, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, 
US, UZ, VN, YU, ZA, ZW, &'>H4tfrF (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI^fF (BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), 
ARIPO#t*P (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), 
7 i/Tffift (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: NOVEL RECEPTOR PROTEIN AND METHOD FOR DIAGNOSING INFLAMMATORY DISEASES BY USING 
THE SAME 



(57) Abstract 

A novel seven-pass transmembrane receptor protein found out in immature dendritic cells; a DNA encoding this protein; a replicable 
recombinant DNA obtained by integrating the above DNA into a replicable expression vector; microbial or cultured cells transformed by the 
replicable recombinant DNA as described above; a seven-pass transmembrane receptor protein produced on the cell surface of the above 
transformant; a method for screening a ligand to the above seven-pass transmembrane receptor protein or a substance preventing the ligand 
from binding to the seven -pass transmembrane receptor protein; an antibody capable of binding to the seven-pass transmembrane receptor 
protein; and a method for diagnosing inflammatory diseases such as rheumatism which involves the step of measuring the expression dose of 
the seven-pass transmembrane receptor protein expressed in human leukocytes. 
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SI ^ (Alberts, Bruce e t a 1 . eds.,"MolecularBiology 
of the Cell" , 2nd ed. , Garland Publishing, Inc., pp. 
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Chemotactic Protein 1) <Z> «k 5 K S 3£ # £ *S b T 38! US £ 
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U # > KK«fc5$iJi8c : £i&5 ; &©a*&5 (Howard, 0. M. Z. e t al . 
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K: 2t b , 7tHimm51^^:^^coffii^<^->^^>^^§lS:# 
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t^Wfe^<^lbtlTl^ (Power, C. A. et al., Trends 
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(Howard, O.M.Z. et al., TIBTECH, 14, 46-51, 1996). 
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RAOf »i^»r^^ST*5. SSffl ^ b tlT R A©f 
$rg£p (Arnett, F. C. et al., The American Rheumatism 
Association 1987 revised criteria for the classification 
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12 $ ^ 7 CO @5 ?'J , §5 ?'J # 1 co m. S SB ?'J CO l # g co a 
t> 2 2 # @ co t Z> 2 2 & S CO 15 ?'J CO 5 ' 

^ — U- — MS JiJ g g g g & «fc XS M PI M H i n d 1 1 1 CO IS ift SS 
?j a a g c t t^iD^fcSB^JT&O. C 5 L 2®^i^^^ 

gg ^ij # ^- 8 CO IS n > SH # # 4 CO ^ S SH ?<J CO 2 0 6 # S 
O c A^b 2 2 5 # g CO a *l Ma 1" £ 2 0 ^ S CO 12 CO 5 ' * 
im iz X ^ — -tf- - IE ^'J g g g a £ ffrj PI S# * S a c I I CO SS ft SE 
?ijc c gc g g £ JQ K T £ 9 , C5L2©^^^^ 
- <Z) fit IS (C ffl it tfc -7° ^ < -7 - T & 5 o 

@2 # # 9 CO SB ?>J , C 5L2©RT-PCRTffl^bn 

SB yi] # 1 0 CO SB , C 5L20RT-PCRTffl^b 

B2 yij # # 1 1 CO IS m , G 3 P D H (^'JtJl/7Jl^f t F 
3 - 'J > ^ J& 7K II It ) CORT-P CRTlt^nfcft*^ 

SB ^ij # 1 2 CO SB ?'Jte , G3PDHCRT-PCRT1^ 



HI ® CO ffi m & & 
i i t i3 ^ T , 
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Hi (a) & ( b ) ttf nf tl7D-1f< 
C 5 L 2 O^llr^rt^ h ^ ^ A T 0 . 8* ttMC fi *ffl 1I& © 

k^^kl, « mmc « *eb ^ ® k £e & -r sftisi©*^. mmiz 

T 5 F I TC (fluorescein i so t h i ocyana t e) f& t?C # 
Oit^^^T^To t^IUHtf yfbliL/ciaC 5 L 2 

©aiiansras: ^-r. ^77f sprang* om&yikL. m.m 

m 3 , RAS#Sf«|jfa^?,gia®Lfe^!K[i^4iCDC 5 L 2 
2 C0^^^^^-r o 

^ m (D m m & m m 

*?S^0 1o©Jg«l:J:tiif 1 IB 3?'J # ^ 2 IB © 7 ^ / 



WO 00/14229 



PCT/JP99/04801 



1 7 



* w& wl s. is ^ l m m % v\ m r s . 

1 . IE # ^- 2 IB CD 7 ^ y^SE^J^^-r^^ch^^Mch 



2 . is ^"j # ^- 2 [:Ki©7$ y (D mm i< fz 'j> u < t& 

% W K ^ & ^ 7° 5P F . 



3. pusi^trE«fe<737iHijgjrjiMs^#^eKsn-H'rs 

f S^tlfcDNA. 

4 . ib 5>j # ^ i (c is m <d m. & m m £ m t s d <h £ # & t -r £ 

5 . IB # # 3 !I|B % (D D N A <D * © 51 m b /c '> < ch 1 
2iHcDigS^6 7i^DNASffM-S'5^tt^(Dsf|2*#: 0 



6 . IB ?'J S n 4 (C IB © <D D N A CD 4" <D M 8fc L 7c '> ft < £ t> 1 
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7 . IS ¥\ # n 3 CIBtODNACffii^/iRN AO^Oli 

8 . tu JS 3 ~ 6 » ^ T' n IB » <D D N A £ *i oj £g fg 
^ ^ — (C,M^/^T7^;-5^I^pJtb7^:3i.^^-#:D NA C 

9 . m 8 ICl5«t(0«[gS{pJ^^:Sa^^L#:DNAT^K^^$ 

£3fl& A,T'fc Z> mm T%mtzM.&7Lft D N A £ # % 

(b) itltKoJHg^m^^^DNAT^^^XUm^lfflm 

(d) m&nm&&&i&mLT . tifgiftcgDNA 
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<h /g L "5 S 'J # > K £ tB T £ ut^^^t^^S. 

1 2. 7 !IS^^ieSi:Kiaft}:Mt5 l J^> 

SijJll X « 1 0 (C IB M 6 ft . S VUi 2 ^IB«t<7)^ 
H ti'J # > H £ +1- > "7° ;l/ W ^ £ & ftll i± L , f bli 

13. itfirg 1 lCi2«<£> 7 @HIIS^ftiei^#SKHC 
*g L o £ ia # . 

14. tfc^ttgeSca^Kfr^&lCLT, kh6if|(3S$tl 

a <d & m & ° 
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2 0 

i 5 . m ■& m -a m m # it & m as u o ^ ^ t & a - t & & m t 

f £ Itff JS 1 4(Cl3®(7)^^^ri < , 

i 6 . i£ t h^ii^t h m & n t? * & ^ t £ w n t r s w 

1 8 . gh hS&i£d*f£»r£?Te>4>fc:< £ t> 6 m RJJ ml iz m W 

l tz & % z\ t & wl t t & m m 1 7 ^ ih «t o ^ »f ^ 

S o 

1 9. gJSSlOlUS, 8I6SS3-Ht5raRNAC 

2 0. l£mRNAO;£4£, RT-P C R feTft O ^ <h 
m t T 5 fttf IS 1 9KS3IKa>^0r:£i£. 

2 1. I£^5i»cD?!i]^£, KeifiLi*©*fflII&^®»C#^E-r?>^ 
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2 1 

2 2. iiea ©ti^- iia«tiiwc5^t?>Kft 
15 }i . 



MB 31 \z 12 $ n Tz T 5 y ^ IE ?'J © £ *s S. * *ffi ^ n 

^n7ays*iw (ut> N*i:^o) & # ;u # + -> ;u £ 

tgliftlfn5' *SRr>'3' * $ss T £ 3 , 

ft . # tC £ V> T , DN A^IE^'J^O a tt7f->- 

fg t & ^ T , 33t?i^t, T^/MS^J* 
1 ali77->, A r g T ;U — >> As nBTX/ 1 ! 
^^>« A s p T X A ^ ^ > ^ > CysteS/X^-f^ G 
1 n tet tf )V $ B. > , G 1 u « ^ )V $ a > & , Glyl^'Jy 
> , H i slit^f I 1 e < V n < -> > « L e u 

□ -f -> > , L y s U > » Met^^^^-— >, P h e 
7x-;i/T^n>, ProlJ^DiJ>, S e r -t U > . T 
hrttX^->> Trpin'jyh77>> Tyr^-^n 
-> > , V a 1 « A U > T £> 5 o 
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X- (D^mmnh°S1fe tte-? tz (Romani el al., J. Exp. Med., 
1 80, 83-9 3, 1 9 94). f Hfi* t K iilf ii^©*^Mb^ 

cd 3 4 m&mffi.xte^ffi stwmfr % ttitmm-t & z t^-pj 

ttT&O. MtWWlZlZ, GM-CSF (Granulocyte 
Macrophage Colony-Stimulating Factor) t. I L — 4 
( Inter leukin 4) <D 2 & #J iftf S <h * # iffillfe £ > I 

L-4, G M - C S F £ T N F - a ( Tumo r Nec r os i s Fac t o r 

% % (Talmor M et al., Eur. J. Immunol., 28, 811-817, 
1 998 ; R IS Morse MA et al. , Ann Surg. , 2 2 6, 6-1 6, 1 9 9 7 ) „ 

rgjfii^j tit. ^ii (ij>^it-mm) 
*s £ zt m & n (^^^ • • ffiiii) © m & t & % . 
& m. n it a & n co * -? & m & w & z> ^ & n iz < it n a* t 

#T#^bfciHHB&*T?fcO, ± IE © «t -5 t , $? * * # & . 

*3E93TV>-5 ft Mij Kite, ifa?R, U >A°M& 

<if co fls ^ . HlX$*) > /t In . J& OK , # ft , If « , J£ H co II m. 

•*>«tsa<^3:ns. ^fe. r bassos® j m f& £ # 
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tfc <d M t'J it ^ ffi £g > /\^7'J 7 @ Vk m\tL \z is 5 a m x# 
CD m * 0 ( #J «\ «BiM14Ji*^t43tj-SI*OSjH*3cJ;^JHIflE 
C & tf Z> m CD J£ fig ) fii'^itf btl^o # S ft Efr I® ^ S t. 
\t, 5tiHM1-?)#SWfeS^coSf&^tit5. 
m %k K CD m t L T , ifC m ( #l fcf ^7 ^ ^ ) \z *f L T CD 

r^it^Sj ±fEcD##SftMlSMfc c fcU^^ 
St) ^ ^ m ffi CD M # CD T t; \t 7L it K J: D , A #: (C Pf « £ 

mm. ti ¥ a <d k & z & m%k iz w l x , m±x 

fe^SS^Kit^yXf A) S 3t £ # fc L< , Rfc T ^ # 

*v g& & b cd & & m m t? €• t fc §i # g z. £ n « ^ jg t * o , 

Bfc T -5 3r fS] (c £l jgE ^ # it fz 6 < g| Jg T & § c SE^g^lC 

, ni s§ §§ m id ft ta m m t. . # # g ft & ± # ^ cd ^ & 

u -7 *n k gs , nisfi, & si g§ & , si n ft ffF m 
^mm0k, &?sfem4tm-&. 2 n->m> » & & * jji & . 

/K r£ ft ^ Jg ft , it;^^ h'-y^fti, f> m W if tf v — y 

7,vBtffit& £<Dmffi%^tz.nT *$K> . -z: commit jz mm \z to fz 
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x , ^^^TSE^^nsae^s^c^i^ c dna©^ 
m . s - > ? n y r ^ > yiz & % fsmn & & * / w 7 >j y 

-T -fc? — a >C i 5 X i7 U — =l> if . SiADNAtDffS. 
DNACDJ^SlS^iJCO^^, c DN A7-f 7'7 U - Wf^gf © 

OSffiC^^TtT'JCt^TtS. ^tttfjtcte* "Molecular 
Cloning, A laboratory manual" , Sambrook, J., Fritsch, 
E.F. andManiatis, T. Eds., Cold Spring Harbor Laboratory 
Press, 1 989 5 ^ t^T t 5. 



6 \Z , * Si 2^ ft ^ & £ M H £ 13 T 3 %> \Z. # fg 
98 O 5c #c {3 S § jg & £ ii & b , * fg 91 (3 -a ^ $ ft Z> S W 

T IS tk =fc ? * 91 CD 7 m&MMWk&&teC 5 L 2 

H-h 0 , £ 7c , f0iScDNAiitelft*©cDNA7-f 

7 "J — 7^ £ # £ n 7c o It, C 5 L 2 CDmRNAlilE^ 

*^ifiLaii!Li*4 , »ct>^ta$n3t. *^B^#e»*<^.aLfc 7 m 

MmiiS^^^C 5 L 2IfiI^n - h'titfic DNA^, 
* 91 ffll m CD g£ ?<J S <D Ifi # 1 \Z 7F. L 7c . 12 ?'J # 1 CD £ g 
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IS m \Z -D l> T , iiftlC^ige^ODc DNAE^JtO^^Oy- 
£itt£UJt.,£#6<H;:te, GENETYX-Mac/DB Ver. 39. 1 (So f t ware 
DevelopmentCo., Ltd.)£rffl^T-T-* — 3? — ^ — 7. GenBank(U 
'J - X 10 6.0, April, 1998) T §2 ^'J # ^ 1 (C ^ L ^ S IB 
tc^^ny-^iiifc. f ©SI, ^co±iii 0 ffi <7) 12 
m ifi&i fcb $ n tz. ( T , ± jg M 1*3 « x > h U - £ , !& {fi * 

□ — T & 5 ) : 
P.pygmaeus DNA for C5a receptor [PPC5AR] 56.3%; 

G. gorilla DNA for C5a receptor [GGC5AR] 56.7%; 

H. sapiens C5aR rRNA for C5 anaphy 1 a t ox i n receptor [HSC5AR] 
56. 8% ; 

Human C5a anaphy 1 a t ox i n receptor mRNA [HUMC5AAR] 56.8%; 
H. sapiens RNA for receptor for C5a anaphy 1 a t ox i n 
[HSC5ANAPL] 56.8%; 

M.mullata DNA for C5a receptor fragment [MMC5AR] 56.2%; 

P. troglodytes DNA for C5a receptor [PTC5AR] 56.6%; 

C. f am i 1 i ar i s mRNA for complement C5a receptor [CFC0MC5AM] 

59.1%; 

Rattus norvegicus mRNA for C5a receptor [AB003042] 57.2%; 
R. norvegicus mRNA for C5a receptor [RNC5AREC] 57.2% 0 

± is ^ ^> ^ e> «fc -5 \z. *f§BjcD 7 ®mmmm%.^& c 

5 L 2161^3 - Ft.ScDNAIi, k hStftt^Si 
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ft(07t7^7h=l 1 y>^tft:C5a-R (Kroll, B. et 
al., FEBS Lett., 29 1, 208-2 1 0, 1 9 9 1 ) t CO * =E □ v — £ ^ 
Lft^bfc, f (D*tDy-ttfef ^ 5 6 - 5 9 % ^ ^ fz -d 

w. iz . # si ^ # e> « , ± IB l * % & s ib a> e> t# •=> 
n st ^ t ^ y m sb £ is m m. co sb # ^- 2 d is m l . c 

©75 y & SB ync T , ^ftJOiHS^^n- Ft57i y 
^SB^iJ <h (73 * □ £ fcb«E b feo GENETYX- 

Mac/DB Ver.39.1 (Software Development Co., Ltd.) £ m V> 
T Swiss - Prot ( U U — X 3 5. 0, November, 1997) 7: * □ 
y-^t$Lfc. JH , ;^co±^l 0@OlB^J*^iil$ 

tlfz (UT . ± JS 9tt t*J « X > h U - £ . »<ltt7|s=EDy-T 
£ ) : 

C 5 A ANAPHYLATOXIN CHEM0TACTIC RECEPTOR (C5A-R) (CD88) 
[C 5 AR-HUMAN] 38.2%; 

C5A ANAPHYLATOXIN CHEM0TACTIC RECEPTOR (C5A-R) [C5AR- 
CANFA] 39. 6% ; 

C5A ANAPHYLATOXIN CHEM0TACTIC RECEPTOR (C5A-R) [C5AR- 
M0USE] 38. 1%; 

FMLP-RELATED RECEPTOR II (FMLP-R-II) (RFP) (HM63) [FML2- 
HUMAN] 29.9%; 

FMET-LEU-PHE RECEPTOR (FMLP RECEPTOR) (N-F0RMYL PEPTIDE 
RECEPTOR) [FMLR-HUMAN] 28.8%; 
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PROBABLE G PROTEIN-COUPLED RECEPTOR GPR1 [GPR1-RAT] 28. 1%: 
F.MET-LEU-PHE RECEPTOR (FMLP RECEPTOR) (N-FORMYL PEPTIDE 
RECEPTOR) [FMLR-RAB IT] 29.8%; 

FMET-LEU-PHE RECEPTOR (FMLP RECEPTOR) (N-FORMYL PEPTIDE 
RECEPTOR) [FMLR-MOUSE] 28.5%; 

PROBABLE G PROTEIN-COUPLED RECEPTOR GPR1 [GPR 1 -HUMAN] 
2 8.1%; 'BlZS 

FMLP-RELATED RECEPTOR I (FMLP-R-I) [FML 1 -HUMAN] 26.3% B 

± 15 a> £ e> a> & «k -s k , ^^^<d i ^mnm^^.^w c 
5 l 2isi©7$ y & be . ^^ocDh h & «fc xs co m CD 

± ts cd * ^ n - & m <d m m a> e> > #589i#£>#jLai u ^ 

C 5 L 2 « , 4> ft] CD t h:fccktf-£-<D<fi<Z)&¥L^0)7l5llKJ5"it 
iSt^IfiStcDNAE5"JT6 0 % 5fc »t , T^y^IS^'J 
Tf 4 0 % * CD ^ ^ □ V — L m £ & ^ §T £1 & 15 T & S d 

<t # m misfc. 

S {3*fgB3# b te, Kyte-Dool i t t le CD^S (J., Mol. 
Biol., 1 57, 1 0 5- 1 32, 1 982) CtoT, M &\ # ^ 2 CD 7 a / 

C 5 L 2 te*fflliSJ!lSajfi8B#£ 7 ^tt^llSHISSil: LT. 
□ v — & 38 K 43 V> T , C 5 L 2 £ CD ffi # IS # b n 7c IE 3*J 
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tt^ftife 7 milling*! eiT^^^t^b, 

sa©StftiaSi;^^Ttt, ® ra co * ^ □ v - # # 3? 
i:S^:t^abnTfcD, Will', 7>v?:t5 L >->>S^ 
#: I a CO±l-& , tb (Swiss -P rot Entry: AG2R-Human) t. z> -y 
b (Swiss -P rot Entry: AC22-Rat)<hC0z^ :: EPv — B 9 0 % ^ 

A & o L b » *^B|0 7[51IIIi§gft:C5L2tH 

t> * q& p v — £ ^ -r is ^ « x — ^ ^ — ^ ± % n $ n T ^ ft 
t h k & # § *t js m t « & < , m m & s s # t * * t % *. b 

*ii©C 5 L 2tt7t7^ 7 h + yyg^^C 5 a - 

ft £ «ifitf)$g^tCcfc&£, th7t7oh^y>§t# 
C 5 a -R (Kroll, B. et al., FEBS Lett., 291, 208-210, 
1991), t h7t7^ ^ b * i/ ygmfcC 3 a-R (Crass, T. 
et al., Eur. J. Immunol., 26, 1944-1950, 1996), Ift* 
^7"? h'FMLPSSft (Boulay, F. et al., Biochem. 
Biophys. Res. Commun. , 168, 1103-1109, 1990), C h e m 
R2 3 (Samson, M. et al., Eur. J. Immunol., 28, 16 8 9- 
1700, 1 9 98) * : EDy-^b^TGPCR77$ 1 J- 
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©4"Tf 7'7 7 5 'J - ^IfKLTl^ (Samson, M. et al., 
Eur. J. Immunol., 2 8, 1689- 1 00, 199 8) 0 d CD It 7° 7 y 5. 'J 

( 0»J , T -T7 4 z> Y * -> > C 3 a-R^C 5 a - 

R £ CD T U;U^-^^^f^ffl. FML P - R Ptt 
fll , C h emR 2 3 te*aHJS^iffl!lST&3l#^*fflJi§-^T£7 □ 

l^»:»-tf 7'7 7 S U — ^ JS "T £ * <D C 5 L 2 £ 7c . 

& m%k iz. ^ z> fz&m m \z m < H4L/t^5t#^, * n 

BJ5 # b , C 5 L 2 t^Stt^It©Mit:-3^T^WUto 

CD m , **glkai«/^C5L2cD^^£3£<^-fd£, 
^ cd 4" T m fti J£ a* 4* \z 3£ ^ £ ^ T c: £ # J - if > :/ a 
7- f > ^* \Z J; o T *IJ 03 L 7c o £ 7c > * 5€ m b « , M m. L 7c 
^ £ 7c teffi *8 * T; , C 5 L 2fg3!*a*J£S5l&^ft;-r5'5Iflg 

-I* * g l , s ita. a ^ & =t is — j£ s# pjj m m \k co m m fa. iz ^ * 
nsss^^^iiT, & r# #j & c 5 l 2 mmm^^ittm 

C 5 L 2 OmRNAiliSIl^?) 6 B# BS] CO Pal K % K jfeft 7 > L , 

CD & 2 4B#Wt^Tl^^ i:M'>LTli < d £ # if. tH £ ft 
f;. -77. RAS#*ffijfil&I^«fwbT»«rL^:<i:C:^, R 
AJg#<A5fcfi3lfiLE&3fe3E&J$ e f , <&C 5 L 2 CD m R N A t IJS Jk 
&2 4 B# Pfl & o T m 'P L & U d <h # m h t U o 7c . d CD 
51 * « -Jr =E # -f > 1/ -fe "7° - T$5CCR4, CCR5TH 
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ibtlt\ C 5 L 2 CfltOIf TSSC t^'^^Bflf f (; 



* fg 91 <fc tl «\ 7[H]II^:iim^^#:C 5 L 2 IfilOi 

^iB^cTlHllfllgg^c 5 L 2ISl(j; > *iifi 
Ifn. > 4$ K ^ & J* K: 3i < 51 L T £ 7 ESUHilMS^^T 

* 58 W cd M a K « , ^tfrlcSt^tSW^ij^yFtroe 
S. ~> ^ ;i/ il & g§ & n T T Sft M \Z W & f -5 -> 

^©^5^1^80 1 o EH yij # 2 © 7 S SWttitTHfg 

ox^i;sescsi^ (in*., 1 ^ b < \z$km<D7 s. j mwrnk. 
mWi% l < « ft- 2jq $ n 7 s y ^ me ^'J ) fc^^a^wieic 

^•^n^„ 75 , a& \Z m L T \-Xm A. fcf Bennet t 

^<&#friiHB(iaiS^lH12t$B W09 6/0 2 64 5 ) & £ (C 
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^ij # ^- 2 <D T = y & SB ?"J tc \Z . «S St # # in £ tl -5 S SB # # # 
ffi "T o c 0»J te\ IB # 2 <7D 3 # e CD As n , N - if U D 
-> H CO ft® I5?'J Asn-X-Ser/Ttir (75 Asn T ab 5 (b f ^. b 

n . n - ^ u u ~> h & t$ £ s * pj m '14 # & S . X » N - 7 

Si^iLT, -fe 'J > X X U -t - > ^ X # *i tti "f £ # # 

y^@H^J^4 j ^N-T-tr^;i/-D-^;i/=i'its> j ^N-T-fe 
5^ ;i/ - d - # ^ ^ v *y s > u e <d , n - v u n -> h x « o - 

^iJ^tLTfeJ;^. «\ FLAG (MDYKDDDDK) , T 7 

(MASMTGGQQMG) , HSV (SQPELAPEDPED) , S 
(KETAAAKFERQHMDS) » My c (EQKL I SEEDL) , H i s 
(HHHHHHHHK HA (YPYDVPDYA) *0^^S?IJ ( # V 3 
IB ?|J T 7 = / ^ CD l^C^^fST^)^) tt^T% i 

^ o ^ ^ IB ?'J # C 5 L 2 S6S©Ct«X^NS«C$ftt 
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§ : t c J; o > $7o-t-f h * h'j--^ 1 ^ 

& £ ffl ^ t ^ ^ (3 & a -r s ^ t^tts. 

C 5 L 2 H fi K <£> nB IE ^'J b^5^7*f h'li, * fg (D C 
5 L 2iggag0a^tfc'>!i< <h t> 5 til <D 7 5 y & b 
ft £ SB 5x §E £> 0 > ^©a^^^f Kli. i&IfiStPl 
I" , t?[ <ffc <£> f£ $4 , U # > H CD X £ U - ~ > £\ RtfCSL 
2 \z & ^ b T m t£ a <D R £ ffl 'ffl L tz 9 £ B <Z5 i£ & £ It 5 

ft»^^it?>±Tf fflt^i). S#cof^^ 1 gp-b, Sit 

i*] i! ^tC f§ ^ T 3 S&fe © 5 ~ 8 7S ySJ^SCD^y^ K ri* jg 
^T££o IfrWtlt- *M#J 9 Tfci^cD f£ Steffi l^cSE^J 
S^207 = yiI2^J©^©6~32#g©75yi^b/=C 
S SB # ^ -7° 3^ 1 ~ 2 3#g©7^ y&^e&sSB^^:/ 

- - > ^ K ffl U £ U ft ^ y° 3- F £ U T , 0>J *. fc£ , C 5 L 2 
O'JA' / K & £r SB & £ # A b n S N * « IE Jjg ^ & ( IE ?'J # 
^2©1~3 5tl©75;t?iS) . ^l^HS^JU-"^ 
SB(Bfi^J##2<7)9 6 ~ 1 0 8#gro75;SSS),f 2ffl 
US *V ;U - 7° gB ( §E # 2 tf) 1 7 2 - 1 98#|fl)7i;l 
85 £ ) X « SI 3 -«B US ^ - y SR (S?>!#f 2©6 8 1-7 2 
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* 0J1 cd m & n R & ^ CD tl ft ^ -7° 5P K £ 5? # ~$ 5 ^ « 
IS tC Rg 5£ £ n & ^ # , =ft ^ tfj Ic \% , 7 = / ^ SB ?'J CD if $g £ S 
Id fife ^ 3 1 K^PSST^^ Xte^y^KSrin- K f £ 

a e £ ?t £ *a us m a b t ^ 7° ^ h £ ^ fife -r § ^ & & tf 

^7'fF^^f!cti)JStLTIi, fife* (Kriegler, "Gene 
Transfer and Expression - A Laboratory Manual" , Stockton 
Press, 1990 ; & If mm <b . /Ht7ia7Jk> l J-X4, 

aefixt^i • mmm. m±ft. i 9 9 4) ^£be«i£ 
n t § ^ & cd ^ & £ # pa -r s 3: i # t # s . 

7 nu&jriigjs^tec 5 l 2iai^n - f-t^dna 

CDl-^JiiL-T. *fS^(7)b h**Oc DN ASH^JSE^Jif 
1 7 S / ^ SB £ <h t> td IB « b 7c , Ml:, C5L2CDmR 
N A CD @B ?<J ^ b # b n 7c D N A CD IE £ IE # ^ 3 iZ . SB 
# ^ 3 CD D N A SB m \Z *i W & D N A IS m £ SB ¥\ $ 4 IS 

m b 7c <, sb ?»j # ^ 3 cd 13 n \$ > sb n # # 1 cd d n a sb 1. 1 

CD 5 Rt^3 ' 5|c«l3?¥ftT5*ffliR®«c (ftl^ni~7 

1 # S CD S SB ?<J & 1 0 8 6-1 2 8 7 # B CD & S SB ?'J ) 
^ b ft £ & S SB ?'J T & & . §i^^b»^L/c^fe*DNA 
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3Uic DNAC^tJT, it en - KOffiH;«k OfWDN A 
^ n - h'T57i yiie?iJ^tib$t^Cift< D N A O i& 

A (C ^ £ n £ 0 X, 5' # IS 1R Si & 3 ' # SB IR J® ^ 
SS©7$ y & @E ?'J <Z> S 3t IZ It m ^ L ^ © T , ^SiKgi 
W * S SB S U r . icoi^^^S^ien - ^ 0) 

* # b WW m L 7c C 5 L 2 (75 £ g i& S @H ?ij £ @2 ^ij # 
1 (3. tk L 7c t!^\ z. <D SS #1 <h ^ ft 5 iH £ ^ I" £ 2 □ - > 
& 5t IS £ n 7c o IE^'J#-5flCDDNAl5^J<7}7 2 4 # ~ 7 2 9 

# « 9=- ^ > ( t ) #6ffiags£L-ca£AyT^£#, $ e» tc t 
-f v - £ #j ffl -r £ c: <h t , t a< 6 in a m l t ^ @h m t t a* 

*5SICC5L2$n-h*t5DNASliSltlt5l:li, * 

wmrnvrnvrnm , 3 ruu (cts« ltc ma ih^j ^stz^ 
nx z ®.m& *> & m i> it v . * bj ^ 3 <?d h #j 2 t f? ^ tc 

£ S o X, IS^Jf § 1 CISiLfcC 5 L2^D-KTSDN 
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A £ T 5 IC & , C 5 L 2 <D ±T 5. S Wt&&\ & Zi — K T £ 
cDNA^^tr!lil#DNA$iALf;IStolft ( ft # 
ti- * 5£ B J # b # SF f£ L £ • col i : D H 5 - p c 
DNAC5L2fU") Z> Zi t . 

H \Z * 98 « , 15 ?'J # # 3 X 4 12 & © D N A <D * (7) ig 
i& L 4> & < <h & 1 2iOtS*^JS5DN A^M-R^^-ro 
f£ # , 3fe Id IE ¥\ # 3 tlHftDDNACffiiWftRN A 
CO 4 1 CD » L fc '> & < tfe 1 2ii©tS*e)J5t5RN Aifr 

rzs^ o mm fa Z> « 

± IE L /c «fc O lC , * % & CO it e ^ \t m CO £D CO it e ^ £ CO 
^^□y-^fi^ (6 0%7fe?^7:$)^) & . Ail CO if £ 
7° □ - 7* <h b T ffl ^ ^ O X A -f 7* U t' - -> 3 > 1*7^ i: 
T7 □-->y ? t^ - t^BlT^^o ^nxy\<-7*U^W 

if - -> 3 > £ ffl ^ £. ^7 P - - > ^ CO #| fc£ ^ $C # 3E T & ^ (M 

Murphy, P.M. et al., Science, 253, 1 280- 1 2 83, 199 1 ; 
Combadiere, C. et al., J. Biol. Chem. , 2 70, 1649 1 - 1 6494. 
! 9 9 5 K*fgBJ cO 7 SlfliStftC 5 L 2 CO ^ D - ~ > ^ 

C5L2COcDNAlE3*JcO — SSfflUfc c D N A7< ^7 U 

- co x ^ ■j-->^T(i / ii»os$«:ie ; f-t#^e>n2)^ 

o->«&ai<*n-f ( * 2& #1 2 # Hi ) , £ fz. C 5 L 2 (7) c D 
NAiE^'JCO — pB 5: i ^ 7 — +F > !7* □ y 4 > 2* \Z & M fir 
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o ( ^ 5£ m 3 # pa ) o ^ -j T % & %a <d itfcT m ^ tz ? a 

x a -r ^ u ^* -r izf - -> 3 > t * it =f. & $ u - - > ^ 

, C5L2£OcDNA-^fO|ffr 1 yyADNA^f 0» 
JtSftl©DNAOt^6ttffit5.IS(:^?lfl:f 

c DNA^y;ADNA0ft[til;tl^SS!t»ffriLT 

« . is ?>j # 2 x « 3 co & a iB ^ij , x cd m. S IS ?'J f* ffi 4$ 

L<tel6filj^±, $^l:J?iU(i2 0fi£(iOifiS^6 
» # 3£ *l 5 . te, cd £i£ )t cd It S f £ , 

S.DNAKffit^y^-rv — tUP CR (PolymeraseChain 
Reaction) & £ fy "5 % tc , T m ( 2 :£ i! gt ^ ) #4 

P CR<73«k~>£DNA|!g±#i|g^T5Jg'&lc:te. -^©GC 
£ 4 <C <h L , -0©ATIS^ & 2 LT^Ib, Tm 

G C n > -x > h 75* ffi ^ ( 9 0 % ± CD ) $ a- \z it M ffi. L 7t '> 

& * g c n y 7- > h & m 5 0 % cd me ^ £ & & -r * m & \z it , 
m m l ^ <*> & < tfe 1 6ra<7)£ga>6ft£&&wr)t#&gT 
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a & t& atj -r s ci <h pj sis t <5 o 

#^-4CDDNA (E?'J#§3 ©DNACDllli) •£> . 15 # 
^aODNAt^lSli^RNA, X ^ © f£ CD 5g M L 7c '> 
&<tt>12fl, ^ l< H 1 6I£l±> $ £> {I £F 3: L < « 

NA^>RNA. & & u 7 >3 L -fe > * JMfc , 

h <b $ n 7c tit » fa & m ^ 7c > /w -7* u -tr - -> s > > ?° ^ 

-f v — x^7X^>->3>, 2 UT — i£ • "7 u r 9 is 3 > - 
7 -fe -f , T&te^m.te?mHg (RT-PCR) 
SltiiTf 5. * # W {3 « , II 03 4 K: ^ b 7c £ o \Z E ?'J 
#-^4<0ifiSiH^J (ffi^J#^3tf>DNAK:fB*ittfJ&DNA). 

H 13 . * ^ © ^ S IS ^'J £ ffl ^ X 7 y b # © ffi ^ £ m rt* W 

(D 2 n - =. > # tfvl ffiX* & 2> , 3E tw , $^BJODNA^RN 

h^>x^x--y^-^ r >7 > , v — > ^ — y y x w >y^"^x 

;u / y 2 7 O Y ^ * & £ © jfi ¥ BB SB $ *l 7c it e ^ J* f£ S flf 
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y a tz g # & n , ite^^Kf-^ate^f&iSE^w^ffl^pJ 

h£ T * -5 . 

*5£W<D 7 tElilliStfrC 5 L 2I6K©It;l¥8l 

>?-t>XtiOg#t)f Abn§ 0 #J «\ C 5 L 201 
M K # ilt^oT^SilCO^Ttt, 7 > 5^ -t > 7> 

c: t a* t # s . ^tz, T > ± > X&Wt & M^a W< # * - IZ 
nz> & z> d a: t> t # s . 

d<7)«fc5&7>3 t -fe>*®&(Df£fi5ceiJ • ^ ffi ^ U T > 
Murray, J.A.H. ed. . ANT I SENSE RNA AND DNA, Wiley-Liss, 
Inc., 1 992 ^ Z (h^-C$§„ 

h \z # ?s m \z i; n «\ ±Ei)t*fi?i©^f ni»©DNA 

*%B|(oiiAftDNA$igt§^i:fflHbm)^^ 

* - « iz i& s n & v> # , a # ffl ^ ^ n s ^ ^ * - ^ #j ^ 

tSut^tf 5. H # W fZ , ^Iffi^WpBR 3 2 2 . 
p U C 8 , pUC 1 8, pUCl 9, pUC119 (^T'tl 
t> B # S , ftiMW &*7° ? X ^ h* . fS**7 ! 

7X5 K^^ - ; Agt 10, A g t 1 1 

(^1*nt)*ai, Stratagene tt S2» ) ft £ CD A ^ ij 3- 7 7 - 
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©ft^W^^Jt UTIi, ^^-tLTp cDNA3. 1/ 
My c - His ( + ) B^ffl^itaiAftDNA ( H M #J 4 
£ # PS ) tfflfbns. ft , 7 IsIlIIiSt^C 

5 L 21610^75 ;ii?'J^3 - Ff5c D N A £ ^ O 
7'7X$ Hp cDNAC 5L 2 ^^IIDH 5 IA 
Is fzBn&WkMffi. E . col i:DH5-pcDNAC5L 

2 ^mmmmmummm^^^^miim^mm^ffi (t 3 0 

5 - 0 0 4 6 B*lt^lO<tf(|]IlTllf 3^) (C ¥ 
fi)c 1 0 ^ 9 £ 1 B K 3F ft L £ : FERM B P - 

6 8 3 3). 

* % B£ cd m. & # D N A £ SS 51 nl fig & fflft £ ® X ig 

(Escherichia) JS M (^1I)< A 3=- ;U Z (Bacillus) MM 
(teJpEM) & £ 0> BK =K Slffl US K . *Jl/y^7i»^D7< F & ^ £ 

ijt7 II CD #"J £: ITU, Escherichia col i K 1 2 > H B 1 
01.MC1061, LE 3 9 2, JM109, I N V a F ' 
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7&? m \f e> n § c a ^ ;u t. m m <r> m t Lta Bacniussubtms 

Ml 1 1 4i<ilf btl5. £ & , 7 t — is ^ 7 7 — {£ , #J 
«* it fit 2 i± ± SI M \Z -f > t* hD/Vy^-yy^S ( P r o c . 
Natl. Acad. Sci., 75, 4242-4246, 19 78) ^ffl^TlAt 

5:ti { Tt5. H tc , ®j *M Jfe, M&*ffil!S;ft<!:<z>&&E*fflllS 
H 13 * fet , iSfei#;i; ioT, -5- <d ffl IS ^ ffl tc $g m 

(a) C 5 L 2 S3-Kt5DNASffiST[^&5Si^^^ 

& ^ -e & s & $3 oj f& & m. m 7L & d n a & t# , 

(b) g^iBliTiHI/lftDNATattlXtt^tilig^ 

(c) i^^Ktem^^f^^^#ixttig#«fflJia^^lffl^75^ii 

gij L , (d) iiirsift^^lll. & K Ito & # tc & & & 
$ntC 5 L 

^^^-l:}f A$n/:C 5 L 2 ^2- 
FtSDNA05' m3BtdffllRMteDH>. ^- (D 3 ' 
§3 IR lb 3 K>^f iT^Tfcck^. « IR ffi & n F > ^ S3 1R 
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D N A <D ± SSt (3 7° □ ^E — * — £ & M -T 5 d <h # £P * L ^ o * 
^B^Cffl^bti^^nt-^-ii, at ^ ^ k: ffl ^ £ ?t ± 

tc *t l £ y o ^ - ^ - -c & n # 4# tc pg ^ $ n & v> o it £ a< 

iyx'J hTISIfiSl^it fac^n^E-^-, t r 
p y o - * - , / a c7 p o^-^-^:i:AiJftb<, ?S ^ 
^/tf J^IlTfeSi^CHS P O 1 7° u =E — $> - , S P 
O 2 7"Dt-^-/ii*^»*U\ Ti£j&*]!§CgE*fflJl&T&£* 

TS5I^i:(tP GK7'nt-^-, GAPynt-^-, 

msizn. sv4 oij^yDt-^-, ^d^^^© 
y d — ^ — , ^^j^t^oyot-^-, t — h ~> 3 
>y ^ y d - ^ - & «h ^ f ij m t # s c 

E^iJf ^2 /tlE^J^b^?>C 5L 2£3-F-f£D 

NAT*nfi#CIS5t$n55;VJ. Hc^WtZte, @S?'J#-^ 1 <D 
&SiE?"J£ffl^5C:<ha*T£5. X, # /£ <Z) i£ £ tt in L /c 
C5L2^4It^fcfeC > C5L2SD-HT5DNAI: 

® <d & mmn * b £ -t z> ^ t -c % z> o mx\z. mmmm 

^ <D % Z> fc & \Z zs tf j- )\s ^ 7° - Ht5D 

N A £ 5 ' *$S5 (^yf FWN*) K ft ill L £ 9 , M$LZft 
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fc^fiK<7);&ffi££BlcT5fc&lc:taJG§Cxfcf h - zf * u - K 

m\Z-D^T\Z. Choe, H. et al., Cell, 85, 1135-1148, 1996 
& H £ # PI T * d <h T # 5 o 

C 5 L 2 £8Si£T5fc«>a>j#K£&fl:te, ±fE»«t^i:L 

« , ± f2 L/ x •> x u t7ii, a* ^ ;i/ x m m . mm. 
m m & £ a* m m b n * . # £ l v> ?t =e & » & *a ss t- & o , +>- 

;HfilJI&T*5 CO S - 7 . V e r o ifcE > fff--XAA 

N A £ 2 9 3lBSa^>CHOPaa(3jteT*AUT^M^^^ 

cfc o T , C 5 L 2 £7&KI£&#©i|ifflJ®^®£8SiiT?>;:£# 
#£L&^«l5&#:{;:.fc5C5L2£>KiSte. H J£ 
f'l 5 T ffl ^ t ^7 x ^ ^ > 7* □ 7 r ^ >^^FACS 
(Fluorescence Activated Cell Sorter) \Z & -z> T %$L M- ~T & 
Z. t T # £ . 

<b T £ * . * f§ BJ! , HI Wti^^C 5 L 2iai, ^ 

5* @b m b & 3 ^ zf f- f , x.\t&niz&fr<Dm&nw\z 
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8li$nfcC5L2$. L*. C5L 

2 & £ V> ^ CD ^ 7° ^ H £ U # > H £(Dfa^\ZttfoLTm^ 



2js: §g (Z) X 5MJ — - >^^?i tfflti btai. C 5L2(t Jt 

i: is] m (d u # > Kii^gtt&f ^mmco c 

5 l 2 £ , m mmm ft ^ ^ % w (d m & n m mmiz m i% i< 

* ^ (D X ^ U — — > y Hfe 13 ffl f> n S U # > F £: cLl el" 

-r § £ # a b n & it > 7° ;p ft- n « 4# i3 pr 5t $ n & ^ a« , #j 

^^ttti^i, C 5 L 2 CD U # > F ^ # < > £M3 IS 
t 5 tl K C PS b f , 7 V b X ^ ^ > , 7 > v ^ > ~> > , 7* 
^ * — > £ CD ^ y° J- F * JU ^ > , * S l/Wi lit ^ £ 7c 

PS 5£ $ n 75: ^ # » #J A «\ C 5 L 2 tt>7'J^W^ iitt^ 
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V >7 frttn t C 5 L 2 KckoT 51 £jgd$n 

xit. n m 14 it & & ^ m ts. e * m ^ t it > -7° )v u n * m wt 

LT^bC 5 L 2 tgittls!), tf> & , C 5 L 2 - 'J # > 

It & 3$ $ n 7c * ^ C7) U # > H *i it ^ % (V » £ $'J J£ L 7c . 

4£! ft £ V > 7 )Vtt&tf&m%an z>fr £ 5 

*l £ <Z) ;?j ffi (73 ^ #: #Jte > r^ffi^Ab. H ^ [g ^ 1 1 > 2 2- 
2 9, 1 9 9 3 ¥§t$tf bnt^S. f SPA 
(Scintillation Proximity Assay) CD i; tc > C5L2 — 

+)- > y° )i tt n £ c 5 L 2 {CckoT§l#jg;:£ti 

^fttbl, #1 ?t te* * * 3* «K £ fS^ * i&S # 7 > 2 6-10 
9 . 1 9 8 9 ^ <D 15 « O cfc O \Z, m m 1*1 t> ;U >> ^ A jft & & yfjj 
£T3^7£. Samson, M.et al., Biochem. 35, pp. 3362-3 367, 
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I*] c A M P CO m £ M ^ T £ -fi & ^ # 3£ tf b n 5 . litlT, 
&fl • II #1 7 T , LPSS47-V hjfiLflfSrffl^fcC 

BIACORE®£ffi V^c^fe, 8H& 7 A£fflV> fcfltSi! H 

ri & # m m e> n * . biacore® « 2^oias«^^^8 

I y 7 X t > S 1 ^ f 'J i tT^iiitSSIT^S (161 
& & 0* 37, 2 9 7 7 ~ 2 9 8 4, 1992)c C <Z> ±1 

i*£ £ BIACORE®CO -fe > It — y 7° _h £ @ 5t L . U J3 > H 
S t & & it > y ;u W n £ t CO ± IC JJD L , SB # ^ 7° ^ F <h It 
>zf)VW& i:<Dm& ( IP , it > 7° ;u # £f # * % 03 o 7 0 §1 

^tzs *mmcomtt^7°?- ks^^a^ot h^77^ - 

0, #'J A «\ iliSi±i^^t*S:#fit5h hIC 5L 2 
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m m <d m * ft ? w m * mm r z> ±-? ^ m -v $> z> * 

M »C, *f£W<V 7 \°i MM MM fa C 5 L 2 Wi&m IZ ft FR 
tz m K , C 5 L 2 t'J^>HtOffffi$|gft$t5ftK. 

^»«l:ffi^ftS§ftC5L2iaK 1 <E> SB # 15 3*1 # b ft 

2 1 . *t <d m e k x « ^ y ^ f \z mt z u # > k £ it > y ;u 

Jj & T tb z> o 

X, C 5 L 2 CSt § U # > K^ftStSJS 
£ IS * T £ ft «; > 7 0IIII§g^iail;f^fflLTi 
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*ST5^ft<hP]il:, BIACORE® £: ffl ^ tz 77 & E £ 1% ffl 

M Id # 91 7 0Iim®M^#^C 5 L 2 ^ S Jt £ 4# ^ 
W (CIS IK f § trC #: £ *1 & T 5 = 

a< , c 5 l 2iaM^ta^(tbn5fi^^tiKci;< . 

IE n # 2 l:SBt®75 > r lSBB?>J<Z>4'0)£i0Ebfc4>&< i: 
5i©7$ J m& % U & Bft^7°?- b £ ffl 3 <h £F £ b 

< , g j& b '> & < 1 1 8fi©75 yKA^&sss^^^^ 1 

(Keyhole Limpet Hemocyanin) B S A (Bovine Serum 
A 1 bum i n) t V> o 7c ^ -V U 7 W & « £ 3§ til b 7c & & g tc Jft b 
T 7 V s a. A* > bi^^Sj^'X^aitb^, -^tf>lfo.m ; &lHli&"r 
5 d <h T C 5L 2i6S^Hf Lftft ( # U £ o - ;U ia 
# ) £ ^ t? ^ ifr m £ # ^ CI £ ^ T # & 0 £ 7c , tfi &L ffi £ K> iri 

I^TS, b ^ , ^7 ~> , -V ^\ ^ it 3= , T X , 7 -y b 

m tf®. m £ n s # , # u ^ □ - ^ ;u ta # ft m \z « t y v ^ o 

t bC 5 L 2^aK^^^#U^n-^-;utn;^^iat: bC 5 
L 2ia«©<A; o 7* 'J >j§S§^filGt5It* i tf 5. 

* 7c , A-f 7*'j b - m m. £ ft & -r s & a <t> 77 & ic «e o t 
=e ; 9 u - -r )v £ ?# 5 zl 1 t> bj is t * s # , fc 
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li7^^|l^:^{ff^Ui, £ f z , SB ?ij S ^ 2 tl 7K L 

;u^^^-> s — h ^ > x 7 ^ ^ - -£)tt £ tmt? £ -£fz h <D 

T # -5 o J5£ It ("Antibodies a laboratory manual", E. Harlow 
et al.» Cold Spring Harbor Laboratory) lz Tik £ tl fz & M <D 

w$kw%: m^-c % , z u - ± )i fcw & ifem^-r z> z. t & -t: 

#fgSS©±ri#te7|SBIJ?;ai!gg:#:C 5L 2 ^ 6 « CD ffi 
SSlC^Jffl-rSdtfcT^S. £ , 70JBIICiIMg^#C5 

L 2 ^ a I? £ # S W K 18 T & ^ f£ £ ft te\ C 5 L 2 CD 

ftgE^S, #J fcf It t£ /I flF , ^/'JbXg^, VW^tzEV) 
£&<£S£ttfm£LT&ffl-r£££j&*T#S. £ £: » * &ffi « 
CD ^ J£ #j 5 tc T £ -f> dcD&tB^^itcte, ^a:X^> 

X > y n y ^ > tflzmisTlt "Antibodies a laboratory 
manual" (E. Harlowetal., Cold Spring Harbor Laboratory) 
CD pp. 4 7 1 -5 1 0 iz * CD m CD m *ffl # , £ . & ft P£ . ^fe 3SE SH 
S^i'CHLTtt, [Wl m pp. 42 1 -47 0 , pp . 5 5 3- 6 1 2 (3 n ft 
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a£*ffla*fB £ *t.t v> s . f a c s %m ^ fz%bfcmwi <DMiz , m 

(+KX>X"7^-^A1±, 1 9 8 4^) CO 31 4 " !7 P - 

v ^ h * b v - (D^mm^^nfom" iz^z nx & v , fa 
csrolclSdfec^^Ttt, « ?t ffl j£ > at # tf* ¥ r & 

gEW9EO>S&&ffij ( ^£ ± *± , 1995) pp. 1 6-6 1 I: . M 

ft m \z -d ^ T « > ^ # n ^ e> IB r 7 a - It < h ;* h U - a 

> F 7* ^ J (t^l>77pt-7Aa, 1 984) Id f$ Iffl # ^ £ 

nx ii £ o 

b co # »f ^ & £ ti ^ -r § = 

a> *g £i & £ <=> *> & 3^ , m%k\z£ &$i&Mffi\zm< m^-i-T 

^ d <h e, . & ^ £ # -5 £ «B co f£ Sff ^ co jcS ffl # # b n . 

*d tb \z . ejk«4u c t jfflfla , b ^ j& > Mm) tis 

3$ ( J? * fftt- C # i® b , C5L2C0^51 

URT-PCRT:gttLfclSI- i5?J## 2 07 5 y SiE 
yij & & S# iZ IS < ^ ^ b T S 31 <h # ¥'J 0 J b o # tC . 2& 
14 3£ S CO 1 O £ b T 11 f£ 19 tp U ^7 V ^ (RA) IClIL R 
AltifitA, *3 i± T 3 O^JJ^CO^fglfl^b^&S* 
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£afiLTRT-PCRT?««fbfc. £ 7c > RAltCiliS. 

tt & <=> # si l tz m m . iiiait. '/tiiUfr^^ ^ — y 

t-t'^ILTllbtlfcllg, & U^'d CD ti M M M b f# b 
n 7c ^ rt> b ^ Si L 7c S ifo O T , R T - PCRtJ:?) 
fi?#f£?Tofc. 81 SI, C 5 L 2^ f ?lil:t$^Tt)itf$ 

^ T" {5 ch 51 ?i b T ^ CI <h # BJ A* £ o 7c . 

81 IC *5 T , C 5 L 2%^S7&«^fji^5l^^{frSpJ^14H 
*g b , ^JtDLit^*3«fc^ — ^Btr^^ii^(D^^jfiL^^^n?> 
8i&3#£#iIibT. 31 B# #J C 5 L 2 iii©^ft^««r L 
7c „ * W W iZ , M3?A^bJfiL$E£3£lXb, CD — £G 6, J£ 

it iOfe fc =fc o k & n m ft * n tz . gi o © &l m it m m. \z x m 
ml . - j£ m m m. m & iz m m jUl t m & it a m >t>m iz £ k> m 
& m m ft £ % tz . &&%L%LWft\z-D^T* iayij##9<tio 

©ft^^fiKy^'f "7- ^^UfcRT- P CRCi^Tii^ 
WmRNAlSitLfc. ^cD^gm. M?!?A5fc*gjfo.&3|5<&^ 
fe^l:*3^T}i, C 5 L 2 ©mRNAiligjfiL^b 6 9$ t§\ <D 
m \z & ill: i '> L , f ©f 2 4S#f B 1i^tlt* CM'>UT 

^ < d <h 7&< flj b 7C ( t! 2 # fig ) . 

SK, RAS^^mtgjfil^ifS^lnl^^bT^tffbTcid 
5, RAS^O^iiftll&fl^WC 5 L 2 WraRNAl 
« m 5k & 2 4 n W 21 o T <b M '> b d i: # BJ1 b ^ <t o 7c . 
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&%L*&Wft\z&tf2>C 5 L 2 CD % 51 W: , f* iftL H f£ <D $t l¥ ifil 
T # ^ tc Si t> ^ £ T\ JfiL & # U T ^ § W Id 
51 < ffi. Z\ CO J; -5 & 51 * « ^ ^ * < y^i^fc 

TS^CCR4^CCR 5T(iabtlf, *?£0J<DS^^T 

m %l m m ft \z jl n & c 5 l 2»^s«)iiiit:onTtt, 

E£ CD #J , ij>/ti^' 2 5 - 3 3 %, m 5* 3 ~ 7 % , $? 

i# # 5 5 ~ 6 0 % , $fS?S**«l-3%, Jff^S5** ? 0~0. 
7 % ( £ ft ¥ A ^Sft^lilA^tl) "C £> 0 . 
£ S & Si # ( $? * , $fg£J£:fc e fctffiF&&3*) CD 9 f'm _t 
» 4» ^ T * S . !if^«ft#f IWfeiiiO-I^S^ 

}& *N j£ rt; . :£ , 3£ M & £ cd — & co «B a= k: «fc 0 , •ffim^ ( 3£ 

Id ftffl II ) ^^ft^b^l^t"^) S iM 9 T $i ?) o * ^ Jfe. £ & £ 

fij&Si^^^cDjfiL^^s^witti o~i 6 m m > # tft « 2 ~ 3 

1 : [*]&&fflJ!£iI^'ft-*LT^ ; S> t> CD # & 5 . CD & IE H# 13 

it & pi t , fig & a? * ^ jfn. « ^ & a iz # * it k 
it tu r £ . m ^ (3 js m l ^ b » 4 1 « , □ & * it « . a* 

j&ft £ \z9kfrntz. 0 , JFFB*, WW, ST^t"©IiT7^h 
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m^Z&fc L fzJ&Bft ^ntesk* izteM , & & lz ft rt> 
o it h CO 7 # h - -> 7. $iJ !2P $ n T * fft # S < feSo-*- 

Kg -3 » * 5* ra: , ^ -ft: n . & fe ffl , j& m m<t, turn 

[Haslett, C. et al., Chest, 99 (Suppl. 3):6S, 1991 ; & 
I/Whyte, M.K. et al., J. Immunol., 1 5 0, 5 1 24-5 1 34, 1 9 9 3 k 

a? + # 7 # w - -> ^ Pts 5 co & , $? * s# co *g -it it a* jtit 

SiiftlctoTf tT^Sfc^, z: co ck -5 & h m & m ffl T 

-5) \t~i & t£ if. CO -foj b © S t ^ ^ ft T* ^ 4 l it 1 o t ( J . 
C 5 L 2 ^^^bT^^^fflSa^S^CO^^^eCjlttlLTf^ 

5 iffl 8§ K C 5 L 2 ftilLT^T, $B J3£ fr* J% ;)£ £HC il £ti L 

x&wftm&mi&~? z t, c 5 l 2 <d'&b ^T¥tm 

^iTt §o £ . C 5 L 2 $%It5lJ!§*^5£i:ilfcO 

6 < & f$ tC ill tii L T 7 # h - ~> X (C HI o « H t> - C 5 L 
2MJ&^6fg^T3<h3t*_e>n3 0 fi£ o T . I&L t= ft iC ^ ft 

-T 3 IE fit & <t « < co * t £ ts. % m tin. '& co so. m iz 43 ^ x 
& S £ C , C 5 L 2%S**«ig;T"f?>0-e*5"5. 
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n*#*ifi < Z> t ^ z> fgn (Watson, R. W. et al., J. 
Immunol., 1 5 8, 94 5 -9 5 3, 1 9 9 7) ^SftjlllC^-f 17 

h ^ s m (D * ^ jfli co # 4: ^ <d 7 # h - -> x # tip £ n T ^ 
5(s«HiJts»^:#^, r tff- * m m m f& t t m m n m j , m 
m v \ - -r )v%± , 1 9 98) n <t ^ b , & & -14 ^ s £ m o a co * 

ffi Jfii 4 1 CO $ff 4* n , IrI *R (I 7 # h - v X 0 *£p U & S T to S 
<h # 7t b *l £ „ t«£ -3 T , ^fflia^'14C0{£T^T#h-vXC0^ 

b n 7t a? 4> & 14 £ m n l t u & & , c 5 l 2 cd ^ 

* 7c » $? ^ ^ CO ffi <|4 CD *> ifi & T L ft ^ T li it £ tl jf$ T ^ 

2^ co « 1£ co d§c H £ & # A b n s o 

^±coJ:3^i^icW^co^^:, *f£Wm *>\t. S lM£ CO C 
5 L 2^^»CO^-ft:> &Tc\$mikfr<b-j£.mmm)&W:<DC 5 
L 2 5! « £ $J T £ C £ jftlt^llO^-^-tLT 

# 91 <£> ^ Bfr & tt, #*S#©$&teTfc5^te3T:ii7&<- 

m t $ nz> i&'-jm&mm. mz.it, n 14 §3 in u ^ ^ - -5=- 

fi£AD£®iii6^{i£S£ (adult respiratory distress 
syndrome ; ARDS) . rii jfn. f? SS Sit S . ifc rfn. Se ft -> 3 y £ 3fi=<g 3£ , 
£ A"t4 2% Se R £e ^ P (systemic inflammatory response 
syndrome ; SIRS) , IS&^O^BIrtcWfflT***** ft L < \t 
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^ t^Tf 5. iftffl^ btlT^S U O V)^? — tt — fi 6 

ilM^fi«Btt>7t*«**«^j|T*ofc*«, C 5 L 2 ©^i 

S£ - £ L Tffi ^ 5 *fgBj C7)^|)f ^ s £ , ^ 

* , * % © & m u m it is -14 & ^ -it m m <d & m \z t> ^ « 

^oT\ C5L2©^i(i1ift^ift^|(7) 7 _^_ 

IST^^itililc 5 L 2^^P$^iLT^0« «ffl JfS 05 ^ 14 
* t fiTt5iC5L20J8at.l*t5tf^ft5, 

c5L2®f!ii^fiTt^, ftiz&m&mmo&mmm t 

'> tz < t 6 m hu JR L ^ ^ «4 if T * -5 d t & ft 
£ L ^ D 

C 5 L aoili^^it^^ji^^^^^^!^^^^^ 
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laR^tSKStlSOT, raRNAi^BiaSl^SI 

C 5 L 2 43-Ht5mRNA0Hil: 

ffl ^ £ t5?£ &w \z m& £ na ^ a*, rt-pcr (fgip 

CR) SSffl^5it)J<jifSL^. RT-PCRtetli, i£ 
Sfil^l^TraRNA^b c DNA&pfiELfci, It 8* 

tDNAJj?'J ^ ^ - -fef £: C 5 L 2 iCiSWft 2 lg©7'7< 

■7 — £ ffl t>\ mRNA^b'&filtfcc DNA^ii"liIT^>^fe 

RT-PCRf;ffll^7*7^-HT(t $ % 1 (D D N 
Aifr, IP , E^JSf 3Xfi4ODNA0^©I^l/fc'> 

< <h l 2 i@ , £?£L<tei6tilJ^±, $ bt:l!f ^ l< 

# 3£ £ n & . ^ # w , mmm^ 9 %.zt i o ic ib «j o ^ 

7'f7-$fflUS:t^tt5. C5L2(DmRNA^r^» 
T^TjfttLTfJ. * IN » <£> m m M 1 lTfT^feSa&ffl 
t> 5 z <h T # £ . ft # tt) K: * 65?>J##9B:^l 0O7"7 
< 5 L 2©mRNA^^ffil, S H IH # # 

1 1 R 1 2©y7< t>7'Jl'4 J OG 3 P 

DH^^m-r^o C5L2^3-Ft^mRNA©ilt G 
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3 pdh©pcri«i§i o o%iifciiMi (f&mm) 
mmmmizftfcT ^isi^^it ^tstiTit cs 
<* n & t> # » * % bjj c 5 l 2 n m w k *s -& l -5 £ £a # £ 

^ L/ it «k o & . IS ^'J # # 2 Ic ffi co y 5. y gs ?iJ co 4 1 co m 
<& ft nc £: uxffl^Tibnfc^^&ffl^i) :t^x-t^ t 

ft^ffl^fcC 5 L 2ie»0^Ii©^i^SibT(i, H 
M #1 1 1 ICSTF AC S^*3$itR^£0*ft^ffl^5^ t 

7*-7Att, 1 984) (DW. AU. 7 D — +h-Tb^h'J — 
CO El f£ IS ^ ^ co jfc m , ^#1T5^ t^T"#5. H 13 , & ;!& 
i5tPI, ^.2$?£!l5£te if ICW L T te> "Antibodies a laboratory 
manual" (E. Harlow etal., Cold Spring Harbor Laboratory) 
CO pp. 4 2 1-470 £ pp. 5 5 3-6 1 2 \Z ^nftlfi A* BE $ tlT <A 5 . 

S 7c > 36 £ )g - L T V> 3 IB gp CO » & £ CO & 3£ 8B & * fx 
*3 £ < fi£ ^ tC , 7[nl&J*;5IIig5£#gG» ( 0»J fc£ , C 
D 9 7 ) CO fig ^ K ;* -f > # pj & L T , £ £ fc ft fig T 5S HI 
UT V> 5 0»J#?Bfc £ *IT ^ 5 (James X. Gray et al., J. 
Immunol., 1 57, 5438-5447, 1 996), tl^tlit LT 
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± SB U cfc "5 , *^B^CDC 5 L 2 C#l W CIS^ L 5 ia 

#£ffl^5C:<ha<$F£L<, C 5 L 2iei©tl?itbT 
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USS^J l 

1 U -7 h^©I^A*fli^^t7^-D - h £ m L T 

ntzmmmmz . 3 7 °c , 5%Ki^'xfiiTti 4bp b i 

JEifiifflf ( F B S ) ( 3fc H , Inter gentS) , lOOng/m 
1 tKM-CSF, 5 0ng/mlfchIL-43£tfl;:i 
xtn.t£W»-&inmm (10 0IU/ml^-->U>> 10 
0/ig/mlXhb-yhT<v>5:U c 0. 2 5 w g / m 1 7 

> 7 t f 'J y > B ) ( * S , GIBCO BRL®) ^^tfRPM I 1 
6 4 Oi^iMtfflLfc. in t i 0 < *HA6ti^b 1 x 

i o 7 fla <d * & m & m m & n tz . 

ibtlfc^^Bf^lSS^lElJlXtTPBS (Phosphate 
Buffered Saline) 3 0ml tc & fS & , Quick Prep mRNA 
Purification Kit ( ^. r> ^ — -ir > ID , Pharmacia Biotech ?± 
SI ) £: ffi second column purification £ fx 3o & ^ £A £H£ 
7'o hnjUCtoTraRNA^Jftltllfc. & lC , & tfcl L fc m 
RNAl/igSfflU, Superscript Choice System for cDNA 
Synthesis ( * Bk Life Technologies &M) ~Bl T$ -^t <D ~f u h 
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DjUC^oTc DNA^^Sl- H C , ol igo ( d T ) 
7*7^7-^ffl^TcDNA^2*l (dsDNA) t: L t , 
7x7-^/^OD7^-^Attai 1 / - Jl/ it ^ $ It o 

d s D N A £ 4 0 u 1 roil7Kl:i§ILTc DNA7> 
•7° ;U £ L o 

c DN Alf >y;^ P CRC^ltt^filfc. IftWCtt. 
c DNAf >7'J1'2 /i 1 C, DNA#U/7-ifi:bT5U 
/ M 1 TaKaRa Taq ( n - H R 0 0 1 A ) (a*i< SSSitt 
Sg) * 0 . 5 M 1 , #'J^7-t'Ci{t©l 0XPCRA'7 
•y T — t dNTP mixture ^ l/^"? h*©SS 2. 5m 

m) &f n^n5 ii i h « i , t^cy^-f^-ti/tE 

?'J # 5 £ 6 tC^bTc^^^Un'^^ L- 3- F^ftl?tl2 
OOpmolJP^., § ^ fi £ 5 0 m 1 t L fz 0 P C R , 
TaKaRa PCR Thermal Cycler 480 (B^S. ^ S it *± $S ) £ 
ffl^T, 9 5tl», 4 Ot 7 2 t 3 ^ © "!t -f 7 

5 It 7 JMt o f . 9 5 t: 1 # , 5 0 °C 2 , 7 2 °C 3 5x 
<75+r<^;i/^2 5 1J-^ i7Jl/fTofc. #b^f;P CRlft©- 
£ 1 . 5 % 7 iJ □ - X • 7"* JH: i 5 f ^ I'K 1 C # t , m 7 
0 0 b p © c D N A ti "i>S £ n T t/i £ £ £ £ fiS SS L , - <£> 
A - > H £ 7-' Jl^^ b ^) 0 ffi b T GENE CLE AN II Kit ( * S , BIO 
101 £/B^T»S4L, flbtlfcc DNAifrS; TA 

cloningkit(#EI, I nv i t r ogen *fc §2 ) £fflt,>TpCR2. 
1^^^— (#3, Invi.t rogen ) M * & ^ . cDN 
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A£i&&*&/iy£:pCR2. 1 ^< ? ? — T^II One Shot 
Competent Cells ( Ek I nv i t rogen M ) £ M K J£ L > 
T > tf -> U >iii*te£J£SS<i:LTJ&Stlte&# ( IP 5 # □ - > ) 
£ [eD L , Wizard® Minipreps P r omega & $2 ) CO 7° □ 

h3JH;ioT7'7X$ H £ S3 L 7c c »ibfc7"7X5 H 
£ $9 p S £ c o R I T' 1 lb L - Sft 7 0 0 b p (D D N A ifi ® 

snx^i ^ t $ m m l /c 0 

ft S L fc 7* 7 7 i H (3 o T , U & hj 7c c D N A l*f? )t <75 
^S@S^J^^7 l c->— ^7X>1j-— ( t£ H , Applied Biosys terns 

PRISM, Ready Reaction Dye Terminator Cycle Sequencing 
Kit (#S, Applied B i osys t ems *± S! ) £ m ^ 7c . A # ft (' 

9. 5 m 1 . 0. Spmol/wlOTTya^E — ^ — 7° 5 
-f V - ( * EK GIBCO BRL®) £ 4 . Oy 1, S^O. 16m 
g/A£ 1 y-^I>Xffl||DNA^6. 5 w 1 iJP ^ T ?I £ 
L , 1 0 0 u 1 ©5^7;i/*< Jl'SIS^. TaKaRa PCR 
Thermal Cycler 480 £ ffl 1^ T P C R £ ff o 7c „ S Jfc & ft « « 
9 6^3 0 £K 5 5 <C 1 5#fccfclX6 0 o C4#£l-tr<^JU 
cto^fS^ 2 5 ij- < ^7 ;U ft & o & , 4 "C T 5 ftmUl&L 
7Cc JKJi&^Offl^^aEfc, 8 0 « 1 ©iI«i7K^llD^T!t 
# L . 7K *S £ it >0 # !§i L 7c , f «*ll;o^T7 i / - ^ 
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Vl m. £ ft o 7c f£ , 2t IS L 7c D N A £ S£ %k £ i± 7c . 1 0 m M 
EDTA£^tf*;UA75 H4/x 1 flDNA£:7§#PLT9 

"5 1 li cZ) ^7 □ — >**62^J#^1<^2 3 5-8 
5 2 SI l:*fJ5t5ffiSiB^$t bT^fc. GenBank ( U U 
-X 106.0, April, 1 9 9 8) ^ffi ^T*^ o y-^$$:ff o fc 
g^. d © BE *>Jte 7 iiUTi^ :i 

# 91 L tz. . 



mmrn 2 

CLONTECH & SS ) ^ b 7° 7 - ^ /N -f 7* U ^ -f if — -> a > (3 T * 
3? <D 7 @IIII§§*(Dific DNA^r^-r?)^ □ - > 
£ JpL ^ L 7c , # W £ « , 1 0 6 |©77-y^^ftl:^o 

t 7° i' - h t: i f , tB^b/cy^-^^^--i'p>7^;u^- 

Hybond N+ ( 3$ HI , Ame r s h a m *± ®J ) K ^ L 7c . &^Ltzi~ 
< a > 7 -f ^ — £ ♦ 7 ;U # U A ^ "7 r — ( 1 • 5 M N a 
C 1 / 0 . 5M NaOH) £ ^ ^ & £ 1± 7c fll *g ± 5 # W 
KILTTJM'J®! £ fr ^ > >fft^y7 7- ( 1 . 5 M 
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NaCl/0. 5 M Tris-HCl, pH7. 5 ) 5 & 

- £ 5 # m n B L T * f a £a s £ ft -o it . ft & . ^ f p ® s 2 
13 li D L 7c . ^fn^HS^cD^^ J^-i:^^T 2 XS S C 
^^(1XSSC^««, 0. 1 5 M N a C 1 / 1 5 m M 
^ X > 1£ , pH7. 0) 4"-C5^H0lSt^ilfe#$2gfTo 
7t^, BKLfe. <73 ^ , UV£D*U>#— CL-10 
00§J (5*1. ^^^i.?±^) £ ffl ^ t , £ CD 7 ;U * - 

1:1^11^ 1,2 0 0 X 1 6 0 /i J/cm 2 Tl$tU D N A 
I ^ I /c o 

& , ^ m m i t# b n 7t § ^ it e ^ ^ n- ^ ^ ^ -it ii] 

*ffi*jiJnf;pCR2. M^-^EcoRItlftU 
IbtlfcE c oR I »rfr ( *U 7 0 0 b p ) 5 0. 8 % 7 if □ 

- X • yjVTlt^ii LT^lbfci, ? Jl z, tjj g £B L T 
GENECLEAN II Kit£fflV>Tf*®!L7c. IIlf;£coRIi 
>t 5 > Megaprime DNA labeling system (3— H RPN1607) 

Amersham *± $g ) 5 ffl f ®7'd ^ jH;l^ T a 

3 2 

- P-dCTP (zi-F AA 0005) ( 31 IH , Ame r s h am tt 
88) T^ItLfco # lc Quick Spin™ Column Sephadex® G-50 

(HyS - ^~ , J>^-.T>A-rAa§S!) 7? « as L D 
N A & ft g L , 5 # CD Jf 7 K ^ CD & . 2»H)kftl/T^D 
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W it e ^ »r >t y o — -7 iZ ct 3 A -Y 7* U ^ < if - ~> a >^ffo 
7c » ±IEc7)DNAia^7i';i/5 7 -^, 6 x S S C tf£ > 5X 
r > A ^ . 0. 5% SDS (sodium dodecyl 
sulfate) 1 0 0 p. g / m 1 -+j-^r;|*^DNA£;'a-frA< 

7*u t'-y a >i + t:si, 6 5 °c izx 2 m mm t ^) L 
fzm. _t is <z> 3 2 p @ itt £ n 7c 7° □ - ■? * a < y u ^ -r -t* - -> 

a >II:iftLT 6 5 °C T 1 6 Pt fll <!: ^ U T /M' 7* U ^ < 
if — 5> 3 > $ It o 7c o 

^ tc, 7 ;u ^ — £ o . i% SDS^^tf2xssci§ 

T 1 5 # H Sfc & , - 8 5 TCTt - h 7V^ 7*7 7^ - $It 
of;. t-h7^t^77^-l:iHT, < g 7t £ tl 7c 

£ H L , ± IB £: R « <75 7? & lC T X ^ U - - > ^ £ fr ^± 
tc m — 7^ 57 n — >£#SiLfc. 

*I^fc7 7-y70->(7)7^2^D-/^ffl^Tllf 

1 0 9 p f u (plaque forming unit) IC p IS L , Wizard® 
Lambda Preps Ek Promega ti) &ffl^T77 - D N 
A £ Ht S£ ^ . E c o R I T'iftlTDNAifrSI 7c . |S| « 
C£c oR I TUtL 7c. y ^ X 5 H pBluescr ipt II KS ( + ) 
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(*@. S t ratagene it SI ) &mML, 7y — ^ D N A (D E c 
oR I ^ >t £ ^ ;i (' M ^ >^ 7c o D N A £ M & A, /i ^7 □ — > 
^^agS^J«:^:^v-^X>-y--{c«J:0«?*fL, #r St & 7 0 

SB ?'J £ i£ ^ L 7c „ uWiift 7 @Mft®M^§^£*fgHJ!^ 
£ C 5 L 2 <h # €, L 7c , E^JS^S^tf-eC 5 L 2 ^ 51 
£ 3 - h* LT^5g&#£>:&£iByiJ©*£iE?>J## 1 £ IB ft L 
7c . X, u«C5L2IS8S3-HlT^5DNASttf 
Zf ? 7, K£pBSC5L2£ffr£Lj>Co 



^^^!] 3 

y-1f>yo7f ^ > ^ Id «fc S » #r 

IlStftC 5 L 2 0#igl:*tt5mRNA0 5!l$y- 
"tf > "7* D y t~ 4 > ^T^Hf L f:. 6- II si CD R N A £ ® 5t L 7c 
7^i^-i:lTv Multiple Tissue Northern (MTN) Blots 
7 ^ Jl/ ^ — (Cat. * 77 5 7-K # 7 7 5 9-K #7760-1 'BlTS #77 6 7- 
1) (*gk CLONTECHftgSl) 7' D — "7* <h lT(i, 

C 5 L 2SI5f © 3 ' *S«0JVaeI-£coRIIrH-$ 
* SS #J 2 £ |BJ «S <0 ?5 & T 3 2 P « f& L 7c t) CO £ ffl 7c . ±SB<7) 
7/f;^-S 5 XSSPE»« (lxSSPEig»ni, 0. 
1 5 M NaCl/lOmM Na.H 2 P0 4 / / lmM ED 
T A . pH7. 4) , 1 0 X ^ > }\ )V h m , 2% SDS, 
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5 0UJ^75 K , RZS 1 0 0 u g / m 1 If ^ flf D N A 

£ <a tf A < 7' U ^ "f if - v 3 > * K: g L , 5 0tl:T2l 

mfat? LfZo & \Z ~7" U - £ A 7* U *W -t* - -> 3 > ^ tC 

iiQL, 5 0 tCT 1 6 B# H & £ o LTA-f ^ U ^< t'-x 
a > It o fc o 

0. 1% S D S & 0 . 1XS 

s c m m tt , 5 o °c , 2 0 % m £ 2 m , 6 0 °c , 2 0 # h 

£ 1 S tr o . ^(D7 Jl/^-C^^T> —8 5 t T t 

- h 7 y t ^' 7 7 - ^ It o o 

B$ R tC :fc l> T . C5L2l:|3t5l<l2. 4 k b©#t(C 
3£t,w\* > K £ nfc. U>A*g&, # M » W 

11 , jff jk . b * Ms m. & «fc & >l> m t 11 ^ a* > f # & s £ n £ , 

^ t < X © 7^ f ^ A" > H tf ^ ffi jfo. m Jta. 3* , J*Ii5J:i;«I 

t $g is 2 n tz . # is- is , r , is > m sl m , n , ¥ # 

m « , i<j w . Mavt m , ^ is jam , j& iff & & xs m ■£ s r t 

* tfc 3ft $ t*c *ffl J3£ T t> m 2 . 4 k b CO A - > K # & ffi £ n # , 
fife Si L ffi ft m m T « ^ CO A > Fiiiiil^nft^ofc. d CO 
d <h tf b . C 5 L 2 CD §£ 5U£ ^ 4£ ^ Jfe CO B L /i rt* o T v£ 

* m 4 

7[5JfliKilM^^#:C 5 L 2§g^^^^-C0fe®J 
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mmm 2 t: mm v tz c 5 l 2 ± g it e 1- & $ ts ?° ? 7, 5 f 

^ □ - > (DBSC5L2) LT> C 5 L 2lfet 

© P C R I: It o it , P C R High Fidelity Taq # U * ^ 

- -tf ( h -r y a , ^ - u > a - • t > a a *t ) ^m^tzo 

5 n g / u I WpBSC 5 L 2itU 1 I; T a q * U ^ 7 

tf 0 . 5 fi 1 . #U ^7-t*Ci#©l 0 XA'7 7 7-5 

w IS: IS 2 . 5 m M d NTP mixture (B^H, ^ M it *± 12 ) 
4 w 1 £ > flC^^^^-tLT, §H # ^ 7 (I ^ L 
^-Uzf^^U^-^K ( IE J'J # ^ 1 CO l ~ 2 2 # B <D m. S IE 
CDS' *^fC^^ — — B2^iJGGGGi:$9Kg63SH/ ndffi 
OSiiE^AAGCTTSftl^fcfeO) £ IB M # ^ 8 \Z L 
7t ^ U ^ ^ ^ l^^-^H ( B2 ?(! # -SI 4 £> 2 0 6-2 2 5 # g CD 
tlie?'JO 5 ' *i»i:x^-f-E^JGGG AtlJP^iiS 
a c H (DSHE^JC C GCGGSiD^.fc'b©) £ -f - n tl 2 
Opmo 1 in A. . JgM7R£fln*.T*U&^43:5 0a 1 t L „ 

C CD g 4£l £ > TaKaRa PCR Thermal Cycler 480 & ffl H T . 
9 6n^, 6 0 *C 1 # , 7 2t 2»©t^ Of -f 

9 )V ft o fc m > 7 2 t 7 ^©^ft^t^fc. # b tl fc P C R 
Hi 4£) CD — eft 0 . 8 % T 13 U - X • ? )l £ m ^ fz M * W) \Z 

L , **J 1 , 1 5 0 b pOc DNA^ill$tlT^5:i* 
SilSLfCo # i£ t£ fi£ V> . P CRl«$7i;-^/i7DO^ 

ji/AitB(:#i/. icx^ y - ji/aic^Lt> ft: J& #j t & 

SDN A$HlJR Lfc. EI.iR I fc D N A S Il7j< C L T D 
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N A m i& £ # 7c . # \Z , ^^nfcDNAiSffiSH / n dl, 

S a c n T HIS ^Ml I , 0 . 8 % 7 # □ — 7> f )V ± T # SI \k , 
Hi n dl - S a cliWiK&tfJVfrbVJQtiil'T GENECLEAN 
II Kil Sffl^TifiLfc. p c D N A 3 . 1/Myc-Hi 
s ( + ) BfcllEi^iiCHindl , S a c H T tl it t 
ftllfc. C5L2(DHindin-SacII^>T-^pcDN 
A3. 1/Myc-His ( + )B(DHindW-SaclI 
ifr^ 0 !il bgKfet:}f At, DNA Ligation Kit Ver.2 (B 
# S , ^ Mil ft $4) ffffi^TlSbTC 5 L 2lli7 , 7X 
= H £ f# 7c o #bnfc7'7 7$ FT^IlDH53>t:f> 

>»tt£tg®<hLTJBSt*£&# ( IP "5 £ □ - > ) 
Wizard® Mini preps ( El > P r omega *± §5} ) & ffl ^ T Ss # © 1% 
a|f Cf ot^yXS h* £ # HI t 7c . ^SiLTc^T^ 
|J|»iH i n dUt S a c HTiitL, 1 , 1 5 0 b p 
ODNA^§]0tB$tlT< 2> d <h T , C 5 L 2 it ^ ^ £ 
^ - l: II ^ t tl T ^ § ^ <h ^ I i L 7c . C 5 L 2 if ^ £ 
a^^^cIiA<^:DNA^ , p cDNAC 5 L 2 £ fft £ L £: » 

& & . p cDNAC 5L 2 S^ilDH 5 l:»Xb&It* 
£ . co 7 / :DH5-pcDNAC5L2te, 8*1IS 
lit C^ESc 1 0 ¥ 9 R 

1 HCffKL/fc < £ ft # ^- : FERM BP-683 3) „ 
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mmm 5 

f£-m. ^ ^ ? - \z & 2>mm<Dj& , %i&im <Dfzm 

mmm 4 -ci^m l rz p cdnac 5 l 2 -e 2 9 3 mm (± 
b ^mmttfr z m , atcc#^-crl - 1 5 7 3) 

(h7>77ii7 h) L 7c . 2 9 3 1 35 O ^ i H 
ft. 1 0 % j& f» (Cat. No. 2 9 2 1 1 4 9 ) (*H, ICN 
Biomedicals it S3 ) £ 1 ^ M % GO Penicillin-Streptomycin 
iStfiE (Cat. No. 16-70D-49DN) (0^1, ± B * M ^ i=± Si ) 
<h o" O M E M 7 — )V W. W i& (MEM with Earles Salts; 
Cat. No. 1 2-102-54CN) ( H 4:1, ^ B ^iitti) £ ffl ^ , 

3 7t. 5 % -mitmm . mm 1 o o %©st&TT*&sibjt. 

I S ^ (I ft , Calcium Phosphate Transfection Kit 
(Cat. No. I V 2 7 8 0- 1 ) ( 3fc 5L Invi trogen ) £ IB ^ , 7'n 

h^K:ff^x'j >m.ti )v is *y i±&ti:m\z & <o ft ^ tc e m , 

zi > h □ — Jl/£bTpcDNA3. 1/Myc-Hi s 

( + ). b s< ? - -I? hmn&m&ft ■? rz. ajft^^DN a 

(Xft^^3?-c7).^) ft, 3 5mm yu-hMs 7c 0 5 wg£ 
^ 7c , 

(pcDNAC5L2ff^KKM# : t=i>hD-;U) £ 

4 8- 7 2P|P«|l, P B S tiHSSt^lfci, 1ml 
/ ~7 V — h O E D T A ( » jg 0 . 01%) ^^tJP B S$ 

X-fz o Ce l l . Scraper-L (Cat. No. MS-9 3 30 0 ) 
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(a*a, has) & m ^ x m m & y° u - b 

b U # U fz c 7° 1/ - h <=> fij t&< l> 7c *ffl S£ £ P B S T- 2 0 Bfc 
# ^ . 3>7''J-F™ ( ^ o 5" 7 - if < > h h* * - * * ^ ju 

) ( F < 7 1 , ^-U >^J - • 7>/\< Ati) (D 2 5 m 
M HEPES ( p H 7 . 4) Jg^O. 5ml T'I'iL, T 

^ si & m £ * ^ y x m , ^-r^p^i — ^fflii^si 

(MRX-15 0S) (B2£@> hi-IItl) t4i;, 
3,0 0 0 r p m T 5 # fBJ i£ '0 U Jt . I'L^i!:d;oT#b 
nfc±fS^IHiKU, @iRtfc±fl&lt:i 5,0 0 0 r pm 
TlS^raiS^UTttiS^SrlHliRUfc. :i £t J& 4£! £ . HM 
S« (5 OmM HEPES, p H 7 . 4 / 5 m M MgCl 
2 / 1 5 0 m M NaC 1) T2@l^i, 1 0 0 w 1 (DH 

m s m \z m m l. tz o cio!sa?S€:i{siia^P3sa^ii it. 

^ -f y^'SCT 7 HllllS^ftC 5 L 2iei^)iJM 

5-1 5%0^7yl>hfJ^ffl^TSDS-PAGE 
(SDS-polyacrylamide gel electrophoresis) ?: It -3 . 5} 
^ S -? - # — , K > # - T - # - (M^^ U y i^) ( 
a, Amersham £t ®i ) £ JB ^ . SDS-PAGEI7I, T 
^7 U ;u T a H y JU ^ <D W-& K^-r^^>-^n-v b PVDF * 
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> 7/ V > ( < A ^ o y h ffl ) (*EI, Bio-Rad 
Laboratories *± gn C $ - h 7 > 7 7* □ 7 h t ^ ( * SK 
Bio-Rad Laboratories i± £ m ^ T <j£ ^ L tz . leuts 

?L/fc7-f J^-S^Dy^l-^ ( B * B , * B * M H *± 
®t ) « L , 4 0 CT-%^t^LTyn>y^>^L^o T 

BS-T(20mM Tris-HCl, pH7. 6/13 
7 m M N a C 1 / 0 . 1 % Tween 2 0 ) T 7 ^ * 
- £ St # , ECL7x7,^>7'D 7 f0^^1ily7fA 
(3* H, Aiersham ti) £ ffl , 7* □ h □ JK:f 9 T 7 1 7 

* > y P *y t- << > ? fz, - Jfc W iz L X fct m ffi M 9 T 
/& L in C 5 L 2 trE jfr ft £ ffl v> , -^ta^iLTtt^J^ 

* iyy-ifmmifi^^^ I gnn^* ($1, Amershamft 
Si ) £ ffl t> T , tl^i£l;-PfflI^$tt 6 & £i # <h 
©S^©i©7^ j^-t;^bT« TBS-T£ffl^T^ffi 
Tl 0^raoSt-5i5t?^$:^-n-?n3!HlfT^fe. ft #• it O 77 
^^-^ECL7lX^>7D 7 f0 7 , ttliyXTAro 

© *S m , P c DNAC 5 L 2 ^iALfcllgroii^T'tt, 
m 3 8 - 4 2 kD©/OK*i^Hi$nfcAt, p c D N A 3 . 
1 / M y c - H i s ( + ) B^^9-C0^.^^XLfzmm<D 
m m ft T tt A* > K 7&i & ffi $ tl & -p 7c o 
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U # > H <D 7, ? U - - > tf 

p cDNAC 5 L 2 £ A L 7c 2 9 3iifflI!&<i::3>hD-;U 
HTp cDNA3. 1 / M y c - H i s ( + ) B^^ 7 ^ — 
^I^f »A bfc 2 9 3 ii^ b, HJS^!l5i:|W]^cD^feT 

GP CR© 1 ^T*5A 2A S§ft©^Sflil7^-^ 
T^etlTl^CGS 2 1 6 8 0 £ ffl ^ . M iS ^ 8S SS ?K 5 
OmMC fiMttli^fcCGS 2 1 6 8 0 ( £ ^ □ ^ # 
^ NET- 1021) (*@> DuPont NEN *±M) £ 5 0 u 1 ( 8$ * 
SlOOnM) t , PBS€5 Oji 1 t^llD^Tti^ 1 5 

0 m l £ b , g^t^: t(:iOii{t-&ft&c 5 l 2IS 
itift^t, 3 7 r 3 o ^p B i§?a ifco ?s m © a fi£ 
sv^^n^^— m&foffi-c^m.* 1 5,0 0 0 r p m t 

1 5 # H & 'fr # 81 T 5 c: <h K: <k 0 > C5L2Sa«i:8^t 

±m& 1 p. 1 £ 0 . 1 0m 1 <Z)i0E#v>3 : -l' — fflft^x 
)V EC0N0FLU0R-2 ( * SI > DuPont N E N %fc =S£ ) SO A T jH L 
7c & , Bee km an LS6000LLS1">>^1' — a — ( * 

3, Beckman*±gi) £J3V>Xi&fc|-?£tt£;fc?>hL. * & £ 
CD M ^ ^ 4^ * £ $J £ L 7c 6 

^CD^m, C5L2jgafefti!at3>hD-^tLTffl 
^ 7c Jfcffl <h CD |BJ T ftMSttCKU^n ^ o 7c . 
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U # > H CO X £ ij — - > 

HJg^J4-ef^SSLfcp c DNAC 5 L 2 $ C HOM ( 7\ 
B * S ^ A ? pI ATCC#^CCL-6 1) it 

#Alfc. CHO&ffllgCOig^te, 1 0 % © F B S (Cat. 

No. 1 009 9- 1 41) (tKEL GIBCO BRL®) » 1 ^ * % (D 
P e n i c i 1 1 i n -S t r ep t omy c i n $ "a if F- 1 2 Nutrient Mixture 
(Ham's F-12) (Cat. No. 1 1 765-047 ) ( ^ @ . GIBCO 

BRL® ) ^ffll/iT, 3 7t, 5 % Z ^ {b K i It T T ft o „ 
MfS^^Ate. Calcium Phosphate Transfection Kit £ m ^ 
§s # (7) "7° o FHJHCf ^T'J >g£^;i/v^A*tt^Tfrofc. 
D N A H 3 5 m m 7° ^ — h S D 5 m g ffi V> Jfc . 

ite^#A^CD;|fflI£te, 4 0 0 m g / m 1 v x * x >r > > 
(Cat. No. 1 1 8 1 1 -0 23) ( * S % GIBCO BRL®) £ ^ ti lgf % 
® * 0«HBaaiST*l>L#^.fc. 2fifyjgi8tlLTit5itLfc3l81 
J® £ C 5 L 25£5i»BllS£bJt. 

± IB © C 5 L 25eSCHO«B§g£ffl^T, ft ¥ i£ j£ <Z) «j Jt 

^iiof;. u # > h m *t m st * it > 7° )v u n t l t . 

©J; 5 CiSLfcL P S (lipopolysaccharide) 

>v h ifr 7* £ . it;R^7S^V^R e 5 9 5 * L P 

S ( * B , SI GMA®) &|l*figlrag/m 1 (; Ji 5 «fc ^ t: 4 
lft$*CSiBl. V - >r - ^ - ( S * g . Branson t±S^) 
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# L . 4 0 0 ^1^7 ffislar 7 -y b { ( Ifc ) 

b # ± m *t m <k o m x } <Di&iios4ifc, & * '& & 2 

2 m ffl \& <?> ? y h^x-rJ^S^TFIib« SI £ 0 m ifo. 

L 7c o #btl/cJili^7<^nfa-7ffll^lt4t, 1 
3,0 0 0 r p m T 1 5 # H £ L , O ± M £: U # > F {i£ 

9 6 7v7-f ^ D7'l/ - + >A'- (*^P^#^FE- 
2292-96) ( B # S . 7 1~ n : y *± ®i) l:9 6^7>f ^D7^ 
— h ( t> ? u 7* # n FE-2 300-0 2) (B*SK 7^-n->*hS») 
^itfl 5/ig/ml 7^7*D^^7f > ( * S , SI GMA® ) £ 
^tJP B STJ!lLfc7 U-A7^ J^- ( # 7 U- -f X : 8 
Mm) ( # * o ^ # # FE-2 340-08) ( B * IB . 7 ± zi : s ¥l 

m) z m x # 7c c t £ k & » -y- > -7° )v m £ 0 . 1 5 % 

BSA (bovine serum albumin) ^ttfRPM I 1 6 4 0 ig 
ill} (Cat. No. 2 240 0-0 7 1 ) (*H, GIBCO BRL®) Tl 0 C 
fl^lTjDAfe. ±il:(i, 0. 15% B S A 5ttf R P 
M I 1 6 4 O^lClIbfcC 5 L 2IfiI^SCHOIi 
£ fia , 5 % ~ gMt & , 3 7t)T 5StflSSLT. "tt > 7* 

JUsHsf^c 5 l 2ia«i:Si^tfc. <z> & . 
> K M <t ^ £ n £ £ t ^ i b ^ i ^ o /: . 
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n fa m 8 

it is & £ ft i tz o so «e> t- . n m #i 7 t iii *n \z < ep *, , ^ 5g «aj 
m & m m l ft . & tc, ± ^ 43 <t # t m <d m tt& (3 , >j a* > f t 

OT££NECA [5' - (N-X^;i/^;i/^ + '>T$H) 
7x/^>>] (*H, SIGMA®) 1 0 0 izMt^5 

£ @ & L 0 U # > Htfetfcr5#J»O^M©^#SETlc:45 

45 5 -fb ^ jH j£ £ it tfc L 7c £ d 3 , M # tC ^ ^ b n 
7c o 

8E?']##20>7 , 5y'8?gE?>Ja>4 , 0>6~3 2#l07a;l 

rt> b & £ ^ 7' ^ K £ -gr L 7c , -5- CD (R , =ff 'JJ-IfiSi 

L 7c. o ^K\Z, Imject Activated Immunogen Conjugation Kit 
with KLH and OVA (Cat.. No. 77108) ( * H , PIERCE ) 
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£ ffl l> T K L H (Keyhole limpet hemocyanin) <fc O V A 

(Ovalbumin) t^fiE^7'f H i: ^ 3 / •/ a y- F L , & 2£ 
i^ibfco ^bnTc^^H^^-lt^lC^^L, tri # iffi £> £ 

inyA^^ifll gGiS=^7 h , Bio-Rad 

Laboratories tS) £ ffl t/^ SsftOBl&gJi^SH^^Tiat: 
hC 5 L 2ISS^1f^* , J ^D-tJVla#:?:IISl,fc. 

<£r«iE^«tlSfC«fcOm»aaL» I«rl:ioTPBSl:Ay77 

L- 7c AF-Tresyl T0Y0PEARL ;U (0*51, Jfc V — tfc 3: = ft 
St) # ^ A , »IStaJflim<^— gBSabTtrCM^^^HlCtn: 
#^>/^S^IS^^, 1 • OM^U ->>III!A7 7 7- 
( p H 2 . 5) T # ^ A b ^ A / ^ □ 7* U > £ ?g ttJ L- 7c 

U^o7'U >^tlll[i;i0PBS[;A'^77-xll 

u/c 0 zl <d m m \z & & <d m \,* & c s l 2 -f a ; ^' □ ^ u 

ifiL m fl£ £ L 7c 0 ^©T7^ -^-IfgiirCC 5 L 2 ta Jta. fS 

gi + rolfilO . 3mgt:^L, EZ-Link (cat. No. 

2 1 3 3 8) (*H, PIERCERS) $i#©7-a7^ Ctot 
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mmm i o 
tc ck -g> ta 

(FALCON®) ^T±S*L. -t(D^#jS«fflliaS:lHlJRLfc. C <D 
* ^ ffl JJ& £ 3 7 5 «K»^^5IITT?«*Lfc. 

^ , * fife a& $r # *s jfe £ t# s * -8. « 7 a w , f&mmwmM* n 

Z> m £r it 1 1 Bfl^tLT^ItffllS^^lb^tfc. tg flfe iZ it , 
10% FBS Inter gen*t$Sl) <hlx#i:£^S|-in; 

IfitSttlRPM I 1 6 4 0igi&£ffl^. # * &H & & 7 
BiaHICSIiBftLTk hGM-CSF(JIIgl 0 0 
ng/m 1 ) t t h I L - 4 » £ 5 0ng/ml)i:£8s 

L W & & m L> , 7 B SJil^O^iCHICl: hTNF 
- a (.ilg 1 0ng/ml)Sj8ftll/t«il!!*ftfflL, IS 

# o * *B jfn. saftKaaiS^iiisiLfc. 

^ ®(C fg 9t L C 5 L 2^6f|£:7n-+J-< h * — /fl 
l/> T & tij L „ i«»SSWi^tt^T0J:ol:LTlTot. 
*fflJfe£^^XIE1tlflLm (5 i >*7— i?a, DAKOftiS) £^tfP 
B S K fS L , -*«it Hftf >ft8ilfc5tC 5 L 
2 ta jfiL ?f £ m L T 4 "C Tr 3 0^P B 1S^$tfc. * # x "7' 
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^ I g Gfii^^ffl^fc. -^iiLfciSS^P B ST2@^ 
# If;. ^ > I^IIilTF I TCg|7t'y> ( @ , 
Beckton-Dickinson & M) £ ife & & <D M M \Z m flD LT 4 r T 
3 0 ^ f a 1 S ^ $ t fc . ^j&£#&#l-Tllll£fcffl£S£t#, 
FACS Calibur Beckton- Dickinson ft®) IZT&ytte 

dlC ittlH(D«llgSIl:^lbTl^C5L2^F 
ACSTMUlfeil^ST. O ^ m , C 5 L 2 * ?A 

#t a as id & t % 5t a* 3; < , ^sat ^iffliTH^nctt^ 
a* , j$m m m m & 5£ & m 'p -r % - t^i^n^c. 



^i£0y l l 

11 '14 US IS U ^ T ^ ( R A ) Sf 0*ffiiC*tt5C 5 L 2» 
e ^ O 3£ 51 

( i ) * *g in m m m r zs m n <o m m 

0 U / m 1 <h 3 £ e> t ^ A U > £ «D L k h * ffi ifii 1 0 
m 1 £ . RPMI 1 6 4 0 ©iiffligi (KT. JS * > $M~ 
"RPMI-0" iftt) ~e 3 <g ^ L 7c . ^ b ^ C «!) 
Ficoll-Paque ( X x — .f Pharmacia Biotech 1±S) 
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£ 1 0m 1 AtlT^Ht 5 0m 1 ® * <D M >b <g \z ft 1R L * 

m jk £ m m l , it m o y ^ - ^ ^ ^ l 7t t , 2 or 

4 0 0 X g T 4 0 # fa jg £n L . 5fc ftif jfii J£ & i£ (PBMC) 

&±m t 7 ^ 3-;no«ii;/o h £ ^ l , si & m it m 

tin m £ # it m <D j£ (c a IS L . P BMCI$/U7-;P 

hTisiiKLfct, _h « t 7 =3 - )v m * § 1 m * L T 

tt!KbfegjliU*tpa^S:^fe„ EHJLfcPBMCi^RP 
M I - OT2fg£(±(:f|5LT, 4 °C . 2 50XgT5^H 
l'6bTg«S^$^ < cnSPBMCS^tUfc. # jfa 3$ <h 
3£&J*£^tf@i#lc:ot,>Tte, RPM I - 0 $iO^.T^:^a 

1 0 m 1 L . £ , 0. 9% NaC lTiilf; 

3 % CD dextran T- 500^^1 0m 1 ( ^ ffl ) £ in T & < *I 

J|^t^±I§:|51iKbT4t; i 2 5 0 x g T8^HS6Lfc 

£ & , . ?fr ?t 0 . 2% NaC ll§S§7m llD^.TA<g 
f P L , j§ jflL $ it . 3 0 # ^ , 1 . 6% NaClig 

t^7mUDiTg?DLfI}:IUfci, 4 °C , 2 5 0Xg 

t s ft mm i- TMm&m ft tz. n <b n tz m m & m&m m ft 

t V tz o 

- "C & j£ I, . Iffl fl£ , 5-1 0X1 0 4 i©l|g 

£ 1 . 5ml §i<Df 1 % BSA/PBS 
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ciiiTi^ifc. £t s§: l m m. m % £ . i % b s a / 

P B ST 2 0tefC^5|!RLfcmft&iafci#£Ja*.. 4 °C T 3 0 

# H £ & £ 1* „ & ft 81 1$ #: Id , TfflH^tBfflCF I T 
CllKk h C D 3 HIT3 a ; 
Cat.No.30114X) (PharmingenttK) » BftHBS^ffifflUPE 

(phycoerythrin) Hg&tat: bCD 1 9 <f$ ( ^ n — > : H 
I B 1 9 ; Cat.No.30655X) (Pharmingenli^) . PBMC 
mmmiZF I T CSSS^k h CD l 4 £r[ #: ( ^ D - > : M 5 
E2 ; Ca t . No. 3 0544X) (Pharmingen *± K) , W %L S£ & tB ffl 
I TCllftCD 6 6 bfeift (*□->: Gl 0F5 ; 
Ca t . No. 3 37 34X) ( Ph a r m i nge n *± M ) £ ^ tl tl K £ i± T 

mm* mm ^ tz * if® j& £ 1 % bsa/pbst& 

# L » SO/imtDt^ny^yyiCIlt, FACSCalibur 

t n: yt &m &wj£f s'c: <h 13 «t o ig^^^ bfco 

(2) RNAWii 

^^^feTRNA^attiL^Co 5 ~ 1 0 XI 0 6 fli tf) *ffl £ 
1- 5ml§i©?a-^i:ll3, PBS (-) 0. 5ml 
7; 2 0 #c # U <, ffittttTf Sfc'ftP B S (-) ^IJl 
4M G I T C 8§F 8£ (4M guanidine isothiocyanate/2 5 
mM sodium citrate, p H 7 / 0 . 5 % sodium N- 
lauroylsarcosinate) 4 0 0 p. 1 t2-/J^7'M^/- 
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)l 2 n 1 t^iDATlfiT 1 0 # M 8! # L £: . 2 0 G <7) £ It 
if £ # Jt 1 m 1 <0 U > i? £ m ^ T , M^'g)IL/:G I 
TC|«^ ADNA^HIrlfc. *IC, 4 0^1^2 

MRfttb'JOA (pH 4. 2), 4 4 0 w 1 (7)7KHft7 i 
y — , 1 2 0 ix 1 ©^□□7til'A : < V 7 5 il' 7 - 

;i/ ( 2 4 : l ) £ JUS iD , 3-lj£3£©Ssio&k:&<iEfi]b, 
5k 4 1 K: 5 ^ m m B L o -7 -f ^ o^a-7*ffll-61l:Ti^ 
#) £ 4 °C , 1 4,0 0 0 r pmT?2 O^rai^lfcl, ± M 
£ 3 0 0 u 1 S i' 1 o T fr U ^ ? a - 7' C f I /: . «fr b ^ ^ 
a. — 7* \zm^wL<D 2 - 7° n y — )l & tin z. T ± M i& £ L 
tz'iks - 8 0 *C \Z 3 0 ~ 6 0 # m Wi fi L & o f 
li} L T * T It > :/ £ 7^ L 7c , T-f £ □^^-T/JS 

I^ll:T4t, 1 4,0 0 0 r p m T 3 0 # RU ig L . 
±« SJIT. 7 0 % X ^ y-Jl/TttI£#j£ 3 Eft it L & , 
Itifti ItibtlfcRNAC^l/^ h £ ® IS L £: . 1 0 ~ 
2 0 u 1 Oil7X§RN A©^l/7 Ml ft! > 6 5 t(7)fif§ 
« T 1 ~ 2 ^WlIDiaLTRN A$j§i!?lfc. HbtlfcRNA 
& <£ DNase I (Amplification Grade) (Cat. No. 1 8068- 
015) GIBCO BRL®) Til L T^V A D N A $77« 

L fc . I i: , •7oi/-;i/ / /^nD*;i/A^ai. x * y — ;u «t 
TjctSiLTRNAtl/fc. 
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(3) RT-PCR& 
±fc<D & -5 \Z L T mmis fz R N A 1-5 u g £ » 
SUPERSCRIPT™ II RNase H- Reverse Transcriptase (Cat. 

No. 18064-014) ( * H , GIBCO BRL®) <D ~7° u h zi ;H3 fi£ 
|g?Sf5l:i^T c DN A^^Bllf:. mRNAC^il 
«: n > hD — ;ut&5G 3 P DHl<K^oiSil:^t^^ 
^^tLT^^fcfc^, C 5 L 2I£f tG 3 PDH»£f 

P C R it GeneAmp® PCR Core Reagents ( EU PERKIN 
ELMER *± m ) £ ffl ^ T . y □ h 3 - JH:H o Iff o fc. 

RNA1 5 n g»i:ffilt5cDNAi§«2 1. 3m 1 1 

OX PCR Buffer* 3 At 1, 2 5mM M g C 1 2 ^ 2 - 4 ^ 
1, 1 0 mMC d A T P , dGTP, dCTP, d T T P £ 
^ n ^ n 0 . 6w lf^, 2 0 m M (7) 5 ' 7° 7 ^ - t 3 ' 
7° ^ < ^ — ^^-tlf fl 0 . 3 w 1 f OlD^.. H^TaqStart™ 
Ant i body (^H > CLONTECHftSSO * 0 . 1 5 w 1 . 
AmpliTaq® DNA Polymerase £ 0 . 1 5 u 1 i^TS^bfc. 
C 5 L 2 at € © *§ 4@ Id & 1£ ¥\ # 9 <h 1 0 (C IB « <D y" =7 < 
"7 - £ . G 3 P D H A is ^ <7) ±i tl ^ Wl IS ?'J # ^? 1 1 £ 1 2 (D 
y'^^T — ^^n^n^miyfco TaKaRa PCR Thermal 
Cycler 480 ^ ffl ^ T > 9 4t, 2 # <T> & 7, r v ~? <V '& , 9 
4 °C , 4 5 # , 6 Ot, 4 5 # , 7 2t, 2 # £ 1 ^ * 
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t f: 7 2 r , 7 ft <d w k fa & n ^©|4t;jtft»L 

TSf5^H7$tfc 0 £ Jft fl£ 1 0 m 1 £ , 2 %7 u - 7,? 
J^ffltiTt^^lL/:i, Gel Print 2 000 i /VGA ( S , 
Bio Image ft®!) ^ffl^T«^^KilIft^=i>t 0 zL-^-ic 

D & A/ 7c 0 m {fumtft V 7 h Basic Quantifier ( B * IK B 
*/Ht< ^-'>*'J5 77 H tt ) T & it {5 ^ (75 P C R * 
£ (St fifi ffc L . [Wl — 1t>7°;i/^C7)G3 PDHlfifOPCRl 

S £ 1 0 0 «Hfctaj!ttTC 5 L 2te ; f©PCRlft 
i^lbfc. P C R it 2 m ft ^ , ^(OSp^ffi^fiftfrlCffi^fc. 



( 4 ) & fit A (DM ft 
±SS0) (1) ~ (3) tf>;£i££JB^T. M#A#7>T"^ 
7 8 b IBS L P B M C Ry'itllC* it >5 C 5 L 2 it 

{^^^^^^^is^fcc ^ d — +>- h * - ^ — 5 aa is sfi 

S ^ 3t « , IS^I*®^©CD6 6bl»14ifflJia<DfiJ'&«. 3$ 
il^^^iiitC^Lt 9 0 . 5 ± 3 . 2% ( ¥ ± S . 
E.) T £ D > P BMC®^l:*lt§ CD 6 6 b^ii)^© 
f ij £ fc£ , 4 . 1 ± 0 . 9XTi6ot. Sfi»l:*W5C 5L 
2 Ifef CO^i$li 7 3 . 4 ± 1 7 . 8%, P B M C I; i5 (t 
5C 5 L 2Ifif OfgS$ttO. 5 ± 0 . 5 % T & o £ . d 
<D ¥k % , C 5 L 2 it e ^ # £ iC & T SB St L T ^ £ d 

t&m*n V tz ( p ^ o . oi) . gi^i i i/ . 
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M#A*ffijfiL45t5¥^5* (PBMC) Wft^ZSmU^Mft 
IC *3 * C 5 L 2|fe^©^Sf 
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Si # 




i & s* a a- 
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5 L 2 I£f 


m a ' 0.5 


± 0 


. 5 


7 3 . 


4 ± 1 7 . 8 


c 


d 6 6 b m m b > 


4 . 1 


± 0 


. 9 


9 0 . 


5 ± 3.2 




¥ ^ {4 ± S . E . 


a > % G 3 P D H 


b ) 


F A C 


s m *ft 


( % ) 



(5) j$ jfo. & (D C 5 L 2iH£ J F5S5a¥a>&B*gHl: 

il#A^^>5 : -i'T8^iJ-e, ^jfiLitm^illL^ ( £A T , S 

m (3 " If? JflL " tit) <b S3 §3 L 7c 91 & i* <h , ^ ito ^ 1 Hfe 

aiLtit ( t , m * . # £ " # # jfc " tit) ^ ^> 

3 P D H jte?©^!^^ 1 0 0 %£Lfcffl*tteTgLT7 
3. 4 ± 1 7 . 8%, S$t^biilbf;ll«T:ff)C5L 
2 iliEf^^S^S 1 0 . 8 ± 3 . 1 % "C * 0 , C 5 L 2 I 
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e <d % m m « & m #j k m p t & c <t a* $ ^ t u r z ( P 

^ 0 . 0 1). fef ^$3i:SLfc. 

& s zs 2 4 mmmizMmikfr zmrnvtzm & s* n o ^ t , 
mmiz c 5 l 2 m.m^(D^m^^m^.L-ft 9 ^omsk. c 5 

L 2»fi^©%S^«f l^ffili, ^M^T7 1. 7 % , 6 
B# H m T 3 1 . 1 % , 24^HUS[T10. 6 % T £> o fc . d 
©C<h^f,Sii6I^HTC 5 L 2m.fc z ¥-(D^mmteM&HZ 

m p -r £ c: t . ^ ©t2 4^rpii^T«'>$ain^f ©sis 
<k « « t; © 6 m ra <t it « -r £ t n ^ a> & ^ t # ^ ^ ^ . 

( 6 ) RAllOlt 

^ . RAlf 8iOii|jjii^6 P BMCi^l5i;i;i|i 
# ® # £ IH SS L , C 5 L 2 l£f ©%i$^ttgLfc 0 ^ <7} 
&^*.PBMC®#TteH<^£5S51LT*3S-r (0. 0 ± 
0. 0%) , K&S#H#T<Z>*S8gi (44. 7 ± 4 . 7%) 
tfmftZnit. RAIftis^tfe, if A^ltCC 5 L 2 

¥ & M ft ^ & < R & L T Z Z\ £ & W t, iz U r> 
(p^O. 0 1) . dCD£#CDCD66b|S§'|4*fflJ&(DiiJ£- 
« , PBMC®^"Ctt3. 3 ± 2 . 2%, SI ft± 3t SI # T 8 
0. 9 ± 5 . 8«T*^,fc. ^m^^2(C^LfCc 

& ^ T . R A Jg # 8 #1 (D Sf l¥ Jfa *3 cfc IK 1 2 #| <o & ft jfo. ^ c, 
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f tl ^ n P ^ U i t J| I 5^ T (D C 5 L 2 f&&*f& 
#r L . m ST A # 7 > t- ^ 7 8 #J Ut P Ifl 4o «fc # JfiL T <D 
ffllliittKbfc. <D i& $k , R A Jg ^ CD §r )£¥ ifa b IJ3 ^ L 

C 5 L 2«fe J ?-%Ji^H, G 3 PDH 
3tiE^CDfg5?^£ 1 0 0 % t. I, fzffitt IT ^ U T 4 4. 7 ± 
4 . 7 % , RASf §i?i*bil5lfclSflI^T©C 5 
L 2lftf^i$ii4 2. 8 ± 6 . 9 % T * o o R Alt 
& & (D m %Lt% W ft \Z £> Z> C 5 L 2it^^W%3Ei^tt, & ^ 

Attts & o , & p# w ^ « m '> i± r ic m ^ m # m w £ n 5 - 
tww *>fr ttz? it. # # jfe a> b n u 7t m m ® # \z & # 

5C5L2ie?ff)ii$!t|^ATl 0. 8 ± 3 . 1 % T 
feof:©tML/> RAltTli4 2. 8 ± 6 . 9%T^D, 
RAlf 4*0«ltl:*5C 5 L 2iie : f-0^31^tt«# 

A i 0 t) t f i: iS ^ - t # i * e n ( p ^ o . ooi) o 
IS Jfl £ a 3 i: i I fc . 
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Fig. 1 (a) 
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Fig. 2 
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SEQUENCE LISTING 

<no> mitJ$.T.M&-&£it 

<i2o> ^mu^i^mBMRis^n^m v^^tt^s^i^:^ 

<130> 99-1043 

<150> JP 10-249752 
<151> 1998-09-03 

<150> JP 11-070800 
<151> 1999-03-16 

<160> 12 

<210> 1 

<211> 1014 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (1). .. (1011) 
<400> 1 

atg ggg aac gat tct gtc age tac gag tat ggg gat tac age gac etc 
Met Gly Asn Asp Ser Val Ser Tyr Glu Tyr Gly Asp Tyr Ser Asp Leu 
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1 5 
teg gac cgc cct gtg gac 
Ser Asp Arg Pro Val Asp 
20 

ccg ctg cgc gtg gec ccg 
Pro Leu Arg Val Ala Pro 
35 

ggg gtg ccg ggc aat gec 
Gly Val Pro Gly Asn Ala 
50 

cgc egg agg gtg ggt gec 
Arg Arg Arg Val Gly Ala 
65 TO 
ttg ctg tgc tgt ttg tct 
Leu Leu Cys Cys Leu Ser 
85 

gga ggc cac tgg ccg tat 
Gly Gly His Trp Pro Tyr 
100 

ate ate ctg ctg ace atg 
He lie Leu Leu Thr Met 
115 

agt gec gac etc tgc 1 tc 
Ser Ala Asp Leu Cys Phe 
130 

gt t cag egg gcg tgc ggg 
Val Gin Arg Ala Cys Gly 
145 150 
ctg gec ttg ctg etc acc 
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10 

tgc ctg gat ggc gec tgc 
Cys Leu Asp Gly Ala Cys 
25 

etc cca ctg tat gec gee 
Leu Pro Leu Tyr Ala Ala 
40 

atg gtg gee tgg gtg get 
Met Val Ala Trp Val Ala 
55 60 
acc tgg ttg etc cac ctg 
Thr Trp Leu Leu His Leu 
75 

ctg ccc ate ctg gca gtg 
Leu Pro I le Leu Ala Val 
90 

ggt gca gtg ggc tgt egg 
Gly Ala Val Gly Cys Arg 
105 

tat gec age gtc ctg etc 
Tyr Ala Ser Val Leu Leu 
120 

ctg get etc ggg cct gee 
Leu Ala Leu Gly Pro Ala 
135 140 
gtg cag gtg gec tgt ggg 
Val Gin Val Ala Cys Gly 
155 

gtg ccc tec gec ate tac 
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15 

c tg gec ate gac 96 
Leu Ala lie Asp 
30 

ate t tc ctg gtg 144 
He Phe Leu Val 
45 

ggg aag gtg gec 192 
Gly Lys Val Ala 

gec gtg gcg gat 240 
Ala Val Ala Asp 
80 

ccc att gec cgt 288 
Pro He Ala Arg 
95 

gcg c tg ccc tec 336 
Ala Leu Pro Ser 
110 

c tg gca gc t etc 384 
Leu Ala Ala Leu 
125 

tgg tgg tct acg 432 
Trp Trp Ser Thr 

gca gee tgg aca 480 
Ala Ala Trp Thr 
160 

cgc egg c tg cac 528 
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Leu Ala Leu Leu Leu Thr 
165 

cag gag cac t tc cca gcc 
Gin Glu His Phe Pro Ala 
180 

tec tec age acc gag aat 
Ser Ser Ser Thr Glu Asn 
195 

t tc c tg ggg ccc c tg gtg 
Phe Leu Gly Pro Leu Val 
210 

tgc tgg gca gcc cga cgc 
Cys Trp Ala Ala Arg Arg 
225 230 
ggg 1 1 1 1 1 1 gtc tgc tgg 
Gly Phe Phe Val Cys Trp 
245 

act gtg gcg gcc ccg aac 
Thr Val Ala Ala Pro Asn 
260 

gaa ccc etc ate gtg ggc 
Glu Pro Leu lie Val Gly 
275 

atg etc t tc c tg tat 1 1 t 
Met Leu Phe Leu Tyr Phe 
290 

get gcc tgt cac tgg gcc 
Ala Ala Cys His Trp Ala 
305 310 
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Val Pro Ser Ala He Tyr 
170 

egg ctg cag tgt gtg gtg 
Arg Leu Gin Cys Val Val 
185 

gcg gtg act gcc ate egg 
Ala Val Thr Ala He Arg 
200 

gcc gtg gcc age tgc cac 
Ala Val Ala Ser Cys His 
215 220 
tgc egg ccg ctg ggc aca 
Cys Arg Pro Leu Gly Thr 
235 

gca ccc tac cac c ig ctg 
Ala Pro Tyr His Leu Leu 
250 

tec gca etc ctg gcc agg 
Ser Ala Leu Leu Ala Arg 
265 

c 1 1 gcc etc gc t cac age 
Leu Ala Leu Ala His Ser 
280 

ggg agg get caa c tc cgc 
Gly Arg Ala Gin Leu Arg 
295 300 
ctg agg gag tec cag ggc 
Leu Arg Glu Ser Gin Gly 
315 
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Arg Arg Leu His 
175 

gac tac ggc ggc 576 
Asp Tyr Gly Gly 
190 

ttt ctt ttt ggc 624 

Phe Leu Phe Gly 

205 

agt gcc etc ctg 672 
Ser Ala Leu Leu 

gcc at t gtg gtg 720 
Ala lie Val Val 
240 

ggg c tg gtg etc 768 
Gly Leu Val Leu 
255 

gcc ctg egg get 816 
Ala Leu Arg Ala 
270 

tgc etc aat ccc 864 

Cys Leu Asn Pro 

285 

egg tcactgcca 912 
Arg Ser Leu Pro 

cag gac gaa agt 960 
Gin Asp Glu Ser 
320 
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gtg gac age aag aaa tec ace age cat gac ctg gtc teg gag atg gag 1008 
Val Asp Ser Lys Lys Ser Thr Ser His Asp Leu Yal Ser Glu Met Glu 

325 330 335 

gtg tag 1014 
Val 



<210> 2 
<211> 337 
<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Gly Asn Asp Ser Val Ser Tyr Glu Tyr Gly Asp Tyr Ser Asp Leu 

15 10 15 

Ser Asp Arg Pro Val Asp Cys Leu Asp Gly Ala Cys Leu Ala lie Asp 

20 25 30 

Pro Leu Arg Val Ala Pro Leu Pro Leu Tyr Ala Ala He Phe Leu Val 

35 40 45 

Gly Val Pro Gly Asn Ala Met Val Ala Trp Val Ala Gly Lys Val Ala 

50 55 60 

Arg Arg Arg Val Gly Ala Thr Trp Leu Leu His Leu Ala Val Ala Asp 
65 70 75 80 

Leu Leu Cys Cys Leu Ser Leu Pro He Leu Ala Val Pro He Ala Arg 

85 90 95 

Gly Gly His Trp Pro Tyr Gly Ala Yal Gly Cys Arg Ala Leu Pro Ser 

100 105 110 

lie He Leu Leu Thr Met Tyr Ala Ser Val Leu Leu Leu Ala Ala Leu 

115 120 125 

Ser Ala Asp Leu Cys Phe Leu Ala Leu Gly Pro Ala Trp Trp Ser Thr 
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130 135 140 

Val Gin Arg Ala Cys Gly Val Gin Val Ala Cys Giy Ala Ala Trp Thr 
145 150 155 160 

Leu Ala Leu Leu Leu Thr Val Pro Ser Ala lie Tyr Arg Arg Leu His 

165 170 175 

Gin Glu His Phe Pro Ala Arg Leu Gin Cys Val Val Asp Tyr Gly Gly 

180 185 190 

Ser Ser Ser Thr Glu Asn Ala Val Thr Ala He Arg Phe Leu Phe Gly 

195 200 205 

Phe Leu Gly Pro Leu Val Ala Val Ala Ser Cys His Ser Ala Leu Leu 

210 215 220 

Cys Trp Ala Ala Arg Arg Cys Arg Pro Leu Gly Thr Ala He Val Val 
225 230 235 240 

Gly Phe Phe Val Cys Trp Ala Pro Tyr His Leu Leu Gly Leu Val Leu 

245 250 255 

Thr Val Ala Ala Pro Asn Ser Ala Leu Leu Ala Arg Ala Leu Arg Ala 

260 265 270 

Glu Pro Leu lie Val Gly Leu Ala Leu Ala His Ser Cys Leu Asn Pro 

275 280 285 

Met Leu Phe Leu Tyr Phe Gly Arg Ala Gin Leu Arg Arg Ser Leu Pro 

290 295 300 

Ala Ala Cys His Trp Ala Leu Arg Glu Ser Gin Gly Gin Asp Glu Ser 
305 310 315 320 

Val Asp Ser Lys Lys Ser Thr Ser His Asp Leu Val Ser Glu Met Glu 
325 330 335 

Val 



<210> 3 
<211> 1287 
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<212> DNA 

<213> Homo sapiens 
<400> 3 

cctgtgtgcc acgtgctgga caaatcttaa ctcctcaagg actcccaaaa ccagagacac 60 

caggagcctg aatggggaac gattctgtca gctacgagta tggggattac agcgacctct 120 

cggaccgccc tgtggactgc ctggatggcg cctgcctggc catcgacccg ctgcgcgtgg 180 

ccccgctccc actgtatgcc gccatcttcc tggtgggggt gccgggcaat gccatggtgg 240 

cctgggtggc tgggaaggtg gcccgccgga gggtgggtgc cacctggttg ctccacctgg 300 

ccgtggcgga tttgctgtgc tgtttgtctc tgcccatcct ggcagtgccc aitgcccgtg 360 

gaggccactg gccgtatggt gcagtgggct gtcgggcgct gccctccatc atcctgctga 420 

ccatgtatgc cagcgtcctg ctcctggcag ctctcagtgc cgacctctgc ttcctggctc 480 

tcgggcctgc ctggtggict acggttcagc gggcgtgcgg ggtgcaggtg gcc tgtgggg 540 

cagcctggac actggccttg ctgctcaccg tgccctccgc catctaccgc cggctgcacc 600 

aggagcactt cccagcccgg ctgcagtgtg tggtggacta cggcggctcc tccagcaccg 660 

agaatgcggt gactgccatc cggtttcttt ttggcltcct ggggcccctg gtggccgtgg 720 

ccagctgcca cagtgccctc ctgtgctggg cagcccgacg ctgccggccg ctgggcacag 780 

ccattgtggt ggggtttttt gtctgctggg caccctacca cctgctgggg ctggtgctca 840 

ctgtggcggc cccgaactcc gcactcctgg ccagggccct gcgggctgaa cccctcatcg 900 

tgggcc-ttgc cctcgctcac agctgcctca atcccatgct cttcctgtat tttgggaggg 960 

ctcaaciccg ccggtcactg ccagctgcct gtcactgggc cctgagggag tcccagggcc 1020 

aggacgaaag tgtggacagc aagaaatcca ccagccatga cctgglctcg gagatggagg 1080 

tgtaggctgg agagacattg tgggtgtgta tcttcttatc tcatttcaca agactggctt 1140 

caggcatagc tggatccagg agctcaatga tgtcttcatt ttattccttc cttcattcaa 1200 

cagatatcca tcatgcactt gctatgtgca aggccttttt aggcactaga gatatagcag 1260 

igaccaaaac agacacaaat cctgccc 1287 
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<210> 4 
<Z11> 1287 
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<212> DNA 

<213> Homo sapiens 
<400> 4 

gggcaggatt tgtgtctgtt ttggtcactg 
acatagcaag tgcatgatgg atatctgttg 
ttgagctcct ggatccagct atgcctgaag 
acacccacaa tgtctcicca gcctacacct 
atttcttgct gtccacactt tcgtcctggc 
cagctggcag tgaccggcgg agttgagccc 
ggcagctgtg agcgagggca aggcccacga 
ggagtgcgga gttcggggcc gccacagtga 
agcagacaaa aaaccccacc acaatggctg 
agcacaggag ggcactgtgg cagctggcca 
gaaaccggat ggcagtcacc gcattctcgg 
actgcagccg ggctgggaag tgctcctggt 
tgagcagcaa ggccagtgtc caggcigccc 
gaaccgtaga ccaccaggca ggcccgagag 
ccaggagcag gacgctggca tacatggtca 
ccactgcacc atacggccag tggcctccac 
acaaacagca cagcaaatcc gccacggcca 
ggcgggccac cttcccagcc acccaggcca 
agatggcggc atacagtggg agcggggcca 
catccaggca gtccacaggg cggtccgaga 
cagaatcgtt ccccattcag gctcctggtg 
agatttgtcc agcacgtggc acacagg 
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c tatatc tc t 


agtgcc t aaa 


aaggcc t tgc 


60 


aa tgaaggaa 


ggaataaaat 


gaagacatca 


120 


ccagtc t tgt 


gaaatgagat 


aagaagatac 


180 


ccatctccga gaccaggtca 


tggctggtgg 


240 


cc tgggac tc 


cc tcagggcc 


cagtgacagg 


300 


tcccaaaata 


caggaagagc 


atgggal tga 


360 


tgaggggt tc 


agcccgcagg 


gccc tggcca 


420 


gcaccagccc 


cagcaggtgg 


tagggtgccc 


480 


tgcccagcgg 


ccggcagcgt 


cgggctgccc 


540 


cggccaccag 


gggccccagg 


aagccaaaaa 


600 


tgctggagga 


gccgccgtag 


tccaccacac 


660 


gcagccggcg 


gtagatggcg 


gagggcacgg 


720 


cacaggccac 


c tgcaccccg 


cacgcccgc t 


780 


ccaggaagca 


gaggtcggca 


c tgagagc tg 


840 


gcaggatgat 


ggagggcagc 


gcccgacagc 


900 


gggcaatggg 


cac tgccagg 


atgggcagag 


960 


ggtggagcaa 


ccaggtggca 


cccaccc tec 


1020 


ccatggcat t 


gcccggcacc 


cccaccagga 


1080 


cgcgcagcgg 


gtcgatggcc 


aggcaggege 


1140 


ggtcgctgta 


a tcccca tac 


tegtage tga 


1200 


tctctggt 1 1 


tgggagtcc t 


tgaggagt t a 


1260 



1287 



<210> 5 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 1 8 . 2 2, 2 4aSftOnH>f SSt. ^7 y-^CilllcR 

> Lfc degenerative P C R feCDTc O -i T — . 
<400> 5 

atcttaagct tgaacctngc cntngcdgac 30 

<210> 6 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 2 2 , 2 8 ?|lfe©nlM7y>/i ^SL, 2 1 3£Sa£>© n a g 
7 l§Ittjrjfi£l§$g#Sa«©Ba#IS: s b tK^-tF-f >Lfe degenerative PCRS 

<400> 6 

cccaacgaat tcrtagatsa nnggrttnav rca 33 

<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> SE^J#^"1 <Dm.M$ZPlCD 1 a 7^6 2 2fgO t (Cffi^T^ 2 2 

JlJaagc t t 4JDA.fci5^JTSb 0 , C 5 L 2 <D%m^? $ — <DM%t\Z.m ^tzit 

<400> 7 

ggggaagctl atggggaacg attctgicag ct 32 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M?m^r4 <Di&mmmC0 2 0 6 #i© c *>e> 2 2 5#g£> a fC*B^T£ 2 

oigg^gE^jo 5 ' mffiizx^-v-mpig g g a ^jkb^s a c n ommsi 

^Iccgcgg £JPx_;tSrl^JT£ 0 , C 5 L 2 O 58 £ ^ _ (cffl V^Tcft: 

<400> 8 

gggaccgcgg cacctccalc tccgagacca 30 

<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



WO 00/14229 




PCT/JP99/04801 



10/11 

<220> 

<223> C5L2C0RT-PC R TTffl V* b tilt it^fe? V -f V - . 
<400> 9 

atcatcctgc tgaccatgta tgccag 26 

<210> 10 
<211> 25 
<212> DtNA 

<213> Artificial Sequence 
<220> 

<223> C5L20RT-PC R T m ^ b tlfzit^^ z> -f — . 
<400> 10 

aaccggatgg cagtcaccgc attct 25 

<210> 11 
<211> 26 
<212> DtNA 

<213> Artificial Sequence 
<220> 

<223> G3PDH ( 7 »J t)V7 fc H 3 - U >KJWtK*#*) WRT-PCR 

-cm v> b n fc ft ^ js£:/ 7 -r v - . 



<400> 11 

tgaaggtcgg agtcaacgga tttggt 



26 



WO 00/14229 
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ll/il 

<210> 12 
<211> 24 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> G3PDHORT-PCR T?J1 V» h nt^{C^% V -f "7 — . 



<400> 12 

catgtgggcc algaggtcca ccac 
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